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MINERAL INVESTIGATIONS IN THE CHUGACH NATIONAL FOREST, ALASKA
(Peninsula Study Area)

by Robert B. Hoekzema 1/ and Gary E. Sherman 2/

ABSTRACT

The Bureau of Mines and U.S. Geological Survey conducted a four year
(1979 to 1982) mineral assessment study of the Chugach National
Forest, Alaska. To facilitate the study, the Bureau divided the
forest into three areas. This is a report on Bureau work in the
western part of the forest, the PENINSULA study area, where 239 lode
deposits and placer gold occurrences in 66 drainages were investigated.

Placer and lode mine production is estimated to total 204,000 ounces
of gold and 34,200 ounces of silver. Recently (1979-1982) production
has ranged from 900 to 2,650 ounces of gold/year from 20 to 25 small
placer operations. Other metallic resources include antimony,
chromium, copper, and molybdenum but these have not been found in
commercial quantities. Sand, gravel, rock and building stone are
widely available and are produced along transportation corridors.

The area has a high potential for the development of small lode gold
mines, and small to medium-sized gold placer operations. In the near
future most production will be from mechanized gold placer mines on
Resurrection, Bear, Sixmile, Mills, Quartz, and Crescent Creeks and
from recreational placer mining on Resurrection Creek, Sixmile Creek,
East Fork and its tributaries, and Crow Creek.

INTRODUCTION

A mineral resource investigation of the Chugach National Forest
(CNF) was conducted by an interagency team made up of members of the
U.S. Geological Survey (USGS) and the Bureau of Mines (Bureau). This
investigation, initiated under the RARE II program, started in 1979
and was completed in 1983. The USGS compiled and evaluated data on
the regional geology, geochemistry, and geophysics. The Bureau
compiled and evaluated data on mines, prospects, mineral occurrences,
and areas of mineralization, which are summarized in MLA 5-84
(§g)§/. A joint USGS/Bureau summary report, published by the USGS
as MF-1645A (126), describes the geology, geophysics, geochemistry,
and the overall mineral resource potential of the study area. To
facilitate the appraisal of this large area, the Bureau divided the
CNF into three study areas: PENINSULA, ISLANDS, and SOUND. This
report presents the results of the Bureau's sampling, and prospect
examinations, and evaluates the mineral development potential of all
mineral deposits identified in the PENINSULA study area (PSA). This
and similar reports for the ISLANDS and SOUND study areas contain the
detailed often previously unpublished information used to evaluate the
mineral development potential of the CNF.

T/Supervisory Physical Scientist, ATaska Field Operations Center,
Anchorage, Alaska.

2/Physical Scientist, Alaska Field Operations Center, Juneau, Alaska.

3/Underlined numbers in parentheses refer to items listed in
references at the end of this report.



SIZE, LOCATION, AND ACCESS

The PSA includes approximately 2,000,000 acres of land located in
southcentral Alaska (fig. 1). Approximately 1,562,350 acres were
designated for "Further Study" by the 1979 RARE II Final Environmental
Impact Statement prepared by the U.S. Forest Service and 375,558 acres
were added to the PSA with the passage of the Alaska National Interest
Lands Conservation Act (ANILCA) in 1980. The PSA is located west of
the Contact fault and includes the northeastern portion of the Kenai
Peninsula, the Girdwood area, and northwest Prince William Sound (fig.
2). Adjacent areas in the CNF, Chugach State Park, Kenai Fiords
National Monument, and Kenai National Moose Range were examined
briefly where the information obtained would benefit the overall
evaluation of the PSA region.

Portions of the Kenai Peninsula are accessible by highway, railroad,
or trail but the majority is most efficiently reached by helicopter.

In Prince William Sound, much of the shoreline is accessible by boat
or float plane but the interior portions can best be reached by
helicopter since maintained trails or roads currently do not exist.
Field studies are hampered by the presence of dense vegetation below
1,400 ft and the extremely steep terrain.

PHYSIOGRAPHIC SETTING

The northeastern quadrant of the Kenai Peninsula, including the
Girdwood area, is characterized by glaciated, mountainous terrain
typically with a relief of 3,000 ft or more (fig. 3). Alpine glaciers
and rock glaciers are common above 3,000 ft and locally extend to sea
Tevel on the Prince William Sound side of the Kenai Peninsula.
Vegetation is relatively sparse above 1,400 ft allowing much of the
area to be easily traversed on foot. Stream drainages are moderately
developed and characterized by relatively steep gradients, cascades,
and numerous bedrock canyons.

Northwestern Prince William Sound is characterized by high relief,
steep rocky cliffs, and numerous large alpine glaciers, several of
which reach tidewater (fig. 4). Stream drainages are generally poorly
developed, steep and contain numerous falls and canyons.

PREVIOUS WORK

The earliest reports concerning the mineral potential of the PSA
~were published by the USGS (Becker, 16; Mendenhall, 115). Moffit
(119) gave the first detailed description of the placer gold deposits
in the Hope-Sunrise area. Johnson (85) was the first to discuss the
lode deposits of the northern Kenai Peninsula. Later USGS reports,
concerned with geology and mining on the Kenai Peninsula and nearby
areas, include Martin and others (108), Tuck (182), and Park (130).
The Port Wells lode-gold area, in northwest Prince William Sound, was
first described by Grant and Higgins (67), in greater detail by
Johnson (86, 87), and is mentioned briefly in Tater USGS Mineral
Resources of Alaska Reports. McKevett (112, 113) published tables
describing the metalliferous deposits of southern Alaska which include
those occurring in the PSA. Mitchell (117, 118), while working for
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FIGURE 4. - Photograph of Port Wells from Esther Island,
Chugach National Forest, Alaska




the USGS, wrote a Masters dissertation dealing with the geology and
mining of the Hope-Sunrise mining district and the genesis of gold
vein mineralization in the Hope area. Lode and placer deposits on the
Seward and Blying Sound quadrangles are discussed by Tysdal (184,
185). Hoekzema %76) discussed placer deposits on the Kenai Peninsula
and Hoekzema and Sherman (77) reported on a molybdenum occurrence near
Whittier, Alaska. Jansons (79) published analytical results for
Bureau samples collected in T979.

To date only reconnaissance level geologic mapping, generally at a
scale of 1:250,000, has been completed in the study area (188). The
McHugh Complex exposed in the western part of the PSA has been
discussed by Clark (43) and Tysdal and Case (187). Characteristics of
the Valdez and Orca Group metasediments have been summarized by Moffit
(121), and in greater detail by Tysdal and Case (188). Intrusive
rocks are discussed by Grant and Higgins (66), Lanphere (101),
Lanphere and Plafker (102), and Tysdal and Case (188). Results of
regional aeromagnetic and ?ravity surveys in the Seward and Blying
Sound Quadrangles were published by the USGS (Case and others, 38,
39). LeCompte (103) compiled maps displaying linear and arcuate
features interpreted from Landsat Imagery for the same quadrangles.
Quaternary geology of the western portion of the PSA has been
described by Karlstrom (97) and Kachadoorian and others (94). Recent
interpretations of the regional tectonic framework of the Kenai
Peninsula and Prince William Sound have been published by Plafker and
others (131, 132), Budnik (31), and Tysdal and Case (188).
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LAND STATUS

On December 5, 1978, the majority of the PSA was withdrawn from
mineral entry by the Secretary of the Interior at the request of the
Secretary of Agriculture. The lands have subsequently been reopened
;g ?iniral entry since the signing into law of ANILCA (Public Law

-487).




Over the years several small areas have been withdrawn from mineral
entry for recreational or other purposes at the request of the U.S.
Forest Service (USFS). Several patented inholdings and state and
native selections closed to mineral entry are also present.

Therefore, land status is complex and should be checked with the USFS
and/or Bureau of Land Management (BLM) prior to locating mining claims.
The BLM mining claim report dated October 19, 1984 (194) indicates

that there are approximately 2,400 unpatented placer and 600
unpatented lode, and 5 patented claims located within the PSA.

MINING HISTORY

The earliest recorded attempts to identify mineral resources in the
PSA were made by Russian explorers in the mid-1800's. Peter Doroshin,
a mining engineer sent by the Russian American Company, reported
finding widespread auriferous gravels along the Kenai River system in
1848 but was apparently unsuccessful in Tocating commercial quantities
of gold (15). Gold placers were discovered on Resurrection, Mills,
Canyon, and other creeks on the Kenai Peninsula in the 1880's and
1890's and many prospectors originally destined for the Klondike gold
fields were attracted to the area. Lode gold deposits were first
reported on Sawmill and Bear Creeks in 1904 (119). Other Tode
deposits in the Summit Lake, Moose Pass, and Girdwood areas were
discovered soon after. Evidence of past mining history such as
wingdams, hydraulic pipes, mills, and workings abound throughout the
CNF (figs. 5 and 6). Many early prospectors explored nearby Prince
William Sound and discovered significant gold and copper deposits
which were brought into production during the 1900's.

The PSA is included in portions of the Kenai Peninsula, Cook Inlet-
Susitna, and Copper River mining regions as defined by Ransome and
Kearns (133). '

Historically, several mining district names have been used to refer
to various, somewhat nebulous, and commonly overlapping areas within
the PSA. These include the Hope-Sunrise, Moose Pass, Turnagain Arm,
Girdwood, Port Wells and Golden mining districts. Because of their
il1-defined boundaries, no attempt has been made to discuss them
individually. Kenai Peninsula miners have recently reestablished a
mining district which includes most of the northern portion of the
Kenai Peninsula. References containing excellent historical mining
data for the PSA include Barry (15), Johnson (85, 86), Martin and
?}gsys (108), Mitchell (117), Moffit (119, 120), Park (130), and Tuck

Approximately 35 gold placer operations were intermittently active
during the 1980 to 1982 mining seasons. These ranged from 4- to 8-in.
suction dredges and hand placer operations capable of processing 10-15
yd3/d to backhge-dozer-washing plant operations which could process
up to 2,000 yd°/d (figs. 7 and 8). Numerous recreational miners
also worked along the goldbearing streams of the Kenai Peninsula but
their aggregate production did not 1ikely exceed 100 oz of gold/yr.
Several lode gold mines have been actively investigated during the
same time period but none have produced.
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FIGURE 5. - Photograph of wingdam on Canyon Creek,
Chugach National Forest, Alaska
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FIGURE 6. - Photograph of the Falls Creek Mill near Moose Pass,
Chuogach National Forest, Alaska

10.

A




- S .
—Sowtin

-t

25Ss

3 Al

ing gravels on the

dredge process
ional Forest, Alaska

[=]
o D
-
Q=
=]
(72 I =4
(8]
.«
c o
e~
1 =
0O
n L J
(S}
—
4
o w
o
L
55
~ Q.
[=2]
QO or=
+
(=38~
= A
a- X
L]

FIGURE 7.

H.



FIGURE 8. - Photoaraph of a backhoe-trommel placer operation on Mills Creek,
Chugach National Forest, Alaska




GENERAL GEOLOGIC SETTING

The PSA is underlain by the metasedimentary Cretaceous Chugach
terrane which is locally intruded by small Tertiary granitic stocks
and felsic sills and dikes (fig. 9). Structurally, the rocks are
complexly folded and faulted.

CHUGACH TERRANE

The Cretaceous Chugach Terrane (91) consists predominantly of a
northerly striking, steeply dipping marine metaclastic (flysch)
sequence composed of oceanic metavolcanic rocks mixed with
metasediments (fig. 10). Two Tithologically distinct units comprise
the Chugach Terrane. The older McHugh Complex occurs along the
western margin of the PSA and is in thrust contact with Valdez Group
metasediments which underlay the rest of the PSA. Valdez Group rocks
host most of the known placer and lode gold deposits in the CNF.
Tysdal and Case (188) speculate that these rocks accreted to the
southern Alaska mainland during the late Cretaceous and early Tertiary

time. The Chugach Terrane is part of a large regional subduction
complex which extends northeast from Kodiak Island through the study

area and continues east across the Canadian Border. The Chugach
Terrane is bordered to the east-southeast by the Tertiary Orca Group.

INTRUSIVES

Intrusive rocks of two types, medium-grained granitic plutons and
fine-grained felsic dikes, occur in various parts of the PSA. Two
relatively large granitic plutons occur in the northwest portion of
the PSA: the Esther Island Batholith, which makes up most of Esther
Island and the Passage Canal pluton, which is exposed on the north
side of Passage Canal, northeast of Poe Bay (fig. 9). Smaller
granodioritic to granitic stocks crop out in the vicinity of Crow
Pass, near the toe of Billings Glacier, along the west side of Port
Wells at the Mineral King Mine on Bettles Bay, at the Granite Mine on
Harrison Lagoon, and in the vicinity of Yale Glacier. The remainder
of the PSA Tacks plutons of significant size; however, numerous felsic
dikes and sills, ranging from one to 20 ft in thickness are exposed
throughout the region. Concentrations of felsic dikes and sills occur
in several subparallel north to northeast trending belts. The
majority of these tabular intrusives strike north to northeast and cut
bedding and/or foliation at a low angle.

STRUCTURE

The Valdez Group metasediments are complexly folded and faulted. At
least two stages of deformation are recognized.

Faults

The PSA contains at least two prominant sets of faults. Regionally
the most apparent occur as relatively widely spaced (several miles)
north-northeast striking steeply west-dipping longitudinal faults
having reverse vertical and right lateral horizontal components of
movement (diagonal-slip faults). The east side of each fault has
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apparently moved down and south relative to the west side. Examples
include the Contact, Port Wells, and Placer River faults. Smaller
closely spaced (hundreds of feet) parallel faults (shear zones) are
recognized throughout the PSA. Locally, older faults occur as
relatively closely spaced (50 to 500 ft) west to northwest striking
steeply dipping transverse faults. These typically have left-lateral
horizontal displacements of a few feet and vertical displacements of
similar magnitude. Tectonically-related joint sets occur throughout
most of the PSA. Quartz veins develop along one or both of these
fault directions in most areas. Most ore has been emplaced along the
older transverse fractures which are typically offset by the northeast
striking set of diagonal-slip faults.

Folds

At least two generations of folding have been documented within the
Valdez Group flysch deposits. One set (type 1) consists of regional
scale (isoclinal ?) folding with axial planes striking north to
northeast and dipping steeply west and axes plunging moderately to the
north (fig. 11). The second set (type 2) of folds has axial planes
similar in attitude to those of the larger (type 1) folds but plunge
steeply and are often spacially related to the Targe regional reverse
diagonal-slip faults. Mineralized quartz veins Tocally show evidence
of occupying the crests of relatively large folds. Mitchell (117)
discusses folding in the Hope area in some detail.

PRESENT INVESTIGATIONS

This Bureau investigation of the mineral potential of the PSA has
included literature research, and a 4-year field program. Field
studies included the collection and evaluation of nearly 1,800
samples, mine and prospect mapping, an evaluation of the geologic
controls and environments of deposition, and the identification of
zones having potential for mineralization.

LITERATURE RESEARCH

A literature search and compilation of bibliographies has been made
using the following sources: USGS (including a review of historical
files in Menlo Park), Bureau (including Minerals Availability System
(MAS) files and mine production data), USFS, State of Alaska, U.S.
Mint, and mining companies who have been active in the PSA. Claim
records have been obtained and updated using the BLM (194) and State
of Alaska MinFile (6) recording systems. Additional information has
been obtained from Tnterviews with and correspondence received from
miners and other individuals knowledgable about the geology, mining
history, and mineral development of the area. Much of the above
information, together with new data obtained by the Bureau and USGS,
has been placed in files established for all known mines, prospects,
and occurrences in the PSA. These files are available at the Alaska
Field Operations Center in Anchorage, Alaska. Known mines, prospects,
and mineral occurrences are shown at a scale of 1:250,000 on figure 14.
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FIELD PROGRAMS

Field investigations of the PSA commenced in 1979 and continued
during the 1980, 1981, and 1982 field seasons. Work included
collecting stream sediment, placer, rock, and mineral samples; mapping
and sampling of underground and surface mine workings; and traversing
potentially mineralized terrains in search of previously unreported
deposits.

Table 1 summarizes the numbers and types of samples collected in the
PSA. Placer samples were taken from the majority of the streams
located in the PSA. Closely spaced stream sediment samples were
collected from the central Kenai Peninsula area and western Prince
William Sound in 1979. Subsequently, stream sediment samples were
collected near known sites of mineralization. Rock and mineral
samples have been collected from most of the known mines and prospects
and from newly discovered occurrences. Rock samples were of four
types: 1) chip sample - collected in a continuous line for a measured
distance across an exposure; 2) random chip sample - collected at
random points from an apparently homogeneous mineralized exposure; 3)
select grab sample - collected from the highest or lowest grade
portion of a mineralized zone or mine dump to determine the presence
or absence of minerals of economic importance; and 4) grab sample -
random sampling of dump, outcrop or float material to determine the
presence or absence of minerals of economic importance.

Geologic mapping by the Bureau focused on locating boundaries of
potential mineral belts and positions and attitudes of significant
structures not indicated on existing geologic maps and mapping of
mineral deposits. Mine maps completed during this study accompany the
lode deposit descriptions in appendices A, B, and C.

SAMPLE COLLECTING AND PROCESSING PROCEDURE

In 1979, stream sediment samples were taken from drainages within
the Summit Lake and Hope areas at quarter-mile intervals and from
streams in the Port Wells area at wider spaced intervals to search for
potential source areas of gold and other elements in the PSA. Each
sample consisted of 8 to 10 oz of sediment collected from within the
active stream channel. These samples were sent to the Rainbow
Resource Laboratory in Anchorage, Alaska for sizing and quantitative
analyses for copper, gold, lead, nickel, silver, zinc, and,
occasionally mercury and molybdenum. Splits of the samples were sent
to Skyline Labs Inc., in Wheat Ridge, Colorado for 31 element
semi-quantitative emission spectrographic analysis. Stream sediment
sampling in 1980, 1981, and 1982 was used primarily to identify the
geochemical expression of and search for extensions of known mineral
deposits such as the antimony prospect on Kenai Lake and the
molybdenum-copper occurrence at Billings Glacier. _

Bulk placer sampling techniques were used in 1980, 1981, and 1982 to
acquire information useful for evaluating the various types of placer
deposits within each drainage. The sampling proceduse consisted of
digging a pit or trench (fig. 12), processing 0.1 yd® increments of
gravel through a portable sluice box or hydraulic concentrator (fig.
13) and panning the recovered concentrate to retain only the gold and



TABLE 1. - Number of samples'collected in the PENINSULA study area,
Chugach National Forest, Alaska

Northwest

Area Kenai Peninsula Prince William Sound

I Rock and TStream [ Rock and | Stream

I
|
Sample Type | Placer | Mineral | Sed Placer | Mineral | Sed
I | | | |
1979 1/ | 0 I 38 | 28] 0 | 215 | 240
| I I | |
[ I | P I I
1980 2/ | 152 | 151 | 68 | 31 | 87 | 10
I | | I | |
I I i | | I
1981 3/ | 154 | 115 | 14 | 60 | 144 | 9
I I I I | I
I I | I | |
19823/ | T4 | 114 | 0 | 2 | 19 | 0
I | | I I |
I I | I | |
Total | 420 | 418 | 363 | 93 | 465 | 259
| I | | | I

1/ Samples collected in 1979 were sent to Rainbow Resource Labs in
Anchorage, Alaska for preparation and Atomic Absorption and wet
chemical analyses and to Skyline Labs, Inc. in Wheat Ridge, Colorado
for 31 element emission spectrographic analyses.

2/ Samples collected in 1980 were sent to the Bureau of Mines Lab in

Juneau, Alaska for preparation and fire assay and the TSL Labora-
tories, LTD in Spokane, Washington for 42 element emission spectro-
graphic analysis and all other analyses. Appendix I lists the

$1§ments analyzed for and the detection limits used by each of the
abs.

3/ Samples collected in 1981 and 1982 were sent to Rainbow Resource
Labs in Anchorage, Alaska for preparation. They were then sent for
quantitative AA and fire assay and 42 element emission
spectrographic analysis to TSL Laboratories LTD in Spokane,
Washington. Splits of many of these samples were given to the U.S.
Geological Survey Elmendorf Laboratory and the Bureau of Mines
Juneau Laboratory for duplicate analyses.

14.
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FIGURE 13. - Photograph showing a 0.1 yd3 placer sample being processed
using a hydraulic concentrator, Chugach National Forest, Alaska



heavy minerals. Wherever possible channel samples were taken of
gravels from the surface down to bedrock. Bedrock was sampled if
possible. A 3-in. suction dredge was used to sample gravels within
active stream channels. Dredging is used most successfully during
periods of low water and was of 1imited use in 1980 and most of 1981
due to flood conditions which persisted during much of both field
seasons. Therefore, during 1982, an effort was made to use the
suction dredge to sample as many drainages as possible during May
prior to development of high run-off conditions. Using these sampling
techniques, the efficiency of gold recovery varied depending upon size
and shape of the gold, clay content of the gravels, and processing
parameters, but is generally believed to exceed 80 pct, based upon
testing of the tailings. Placer concentrates were retained in
Anchorage in order to separate and weigh the visible gold, recover
fine gold by amalgamation, and examine the heavy mineral concentrate
with a microscope and under an ultraviolet Tight. Only gold coarser
than approximately 0.01 in. was physically separated under a
microscope and weighed. Amalgamation was then used to recover the
fine gold remaining in the concentrate. Upon completion of these
studies, samples were sent to the Bureau's analytical Tab located in
Juneau, Alaska for multi-element X-ray spectrographic and/or fire
assay to identify gold to silver ratios and analyze for trace elements
which may be present in the gold (antimony, arsenic, barium, bismuth,
cadmium, copper, iron, lead, mercury, molybdenum, silver, sulfur,
tellurium, titanium, and zinc).

Rock and mineral samples were collected for chemical analysis and
the preparation of thin and polished sections. Most samples were
quantitatively analyzed by TSL Laboratories, Ltd., in Spokane,
Washington and/or by Rainbow Resource Labs in Anchorage, Alaska for
arsenic, copper, gold, lead, silver, and zinc and some also for
antimony, mercury, molybdenum, tellurium, and tungsten using atomic
absorption (AA) or wet chemical techniques. Samples containing
visible gold and/or silver were fire assayed by the Bureau's Juneau
lab and/or TSL in order to compare and verify results with those
obtained using AA. Some samples were analyzed semiquantitatively by
TSL using optical-emission spectrograph. Check analyses were done by
the Bureau's laboratories in Reno and Juneau. Table 2 gives the lower
detection 1imits of elements analysed for by atomic absorption and
fire assay.

CRITERIA USED FOR RESOURCE ASSESSMENT

Qualitative criteria were developed to help more consistently
evaluate the mineral development potential of mines, prospects, and
mineralized occurrences in the PSA. Table 3 lists grade and reserve
criteria used for establishing high, medium, low, and unknown mineral
development potential for each deposit identified, general
recommendations for further study of deposits believed to have
development potential, and definitions of mine size and grade used in
this report. Grade and tonnage values indicated should be used with
caution for evaluating the feasibility of mining any given prospect as
additional factors must be considered. Mine feasibility studies
should include analyses of mining costs, metal prices, market
conditions, location and access, taxes and desired rates of return on
investment. The feasibility of economic gold mining in the CNF is the
subject of a report by Sherman and Jansons (149).

a2



TABLE 2. - Lower detection limits for elements using fire
assay and atomic absorption

Atomic Absorption Analysis Fire Assay

Detection
Element Limit (ppm)

Detection
Element Limit (ppm)
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Appendices A, B, and C summarize data and mineral development
potential of each lode deposit. Identified resources were calculated
for deposits having adequate data available. Appendix D summarizes
the characteristics and placer resource development potential of
drainages examined. Figure 14 shows the locations of all mines,
prospects, and occurrences described in this report.

DEPOSIT TYPES

Small high-grade lode gold deposits, occurring as epigenetic-
hydrothermal veins formed along well-defined fractures, and placers
derived from them are the most common types of mineral deposits in the
PSA. Other deposit types include: silver deposits on Bear, Gulch, and
Daves Creeks on the Kenai Peninsula; copper prospects located on Lynx
Creek and the Resurrection Peninsula south of Seward; molybdenum-
copper vein mineralization near Crow Pass; molybdenum associated with
the Billings Glacier stock; antimony prospects located near Kenai Lake
and Barry Arm; and chromium occurrences on the Resurrection
Peninsula. Construction materials capable of being utilized for a
variety of purposes are distributed throughout the PSA.

A%



TABLE 3. - Criteria used for qualitative assessment of the mineral

development potential of lode mines, prospects, occurrences, and placer deposits.

Development | | | Study
Potential | Grade | Reserve Base | Recommendations

| I ' |

High | Several samples or | Established reserve base|Site specific eval-
| past production | or sampling indicates |uation including
| indicate minable | geologic conditions |drilling strongly
| grades !/ are: | offer a good possibility|recommended.
| present: | of establishing enough |
I * | reserves to supply a I
I | mine of a given size. |
| | 1/ |
I I [
| | I

Moderate | A single sample | Minor reserves estab- |Additional reconn-
| indicates minable | lished. Geologic con- |aissance and/or
| grades are present | ditions are conducive [site specific eval-
| or several samples | for establishing enough |uation recommended.
| contain high]y | reserves to supply a |
I anomalous vaIues.{ mine of a given size. I
| I I
I I I
| I I

Low | No highly anomalous| No reserves established.|Additional reconn-
| samples obtained. | Geologic conditions are |aissance may be
| Slightly anomalous | poorly suited for estab-|needed, but in
| values or none | 1ishing reserves to Imost cases believed
| detected. | supply a mine of a given|to have little
I | size. |possibility of
| | [ success.
I | |
I I I
I | I

Unknown } Previously reported mineralization not sampled by the Bureau

1/ Mine size/grade characteristics used for assessment of mineral development

potential
Size of Mine Vein Lode Gold Placer Gold
small  <50-tons/d (grade >.7 oz/ton) <500 yds3/d (grade >0.015 o0z/yd3)

Medium 50-200 tons/d (grade >.4 oz/ton)  500-2,000 yds3/d_(>0.01 oz/yd3)
Large 200-1,000 tons/d (grade >.3 oz/ton) 2,000-10,000 yds3/d (>0.008 0z/yd3)

2/ je. Vein Lode Gold: >0.1 oz/ton
Placer Gold: »0.002 oz/yd3

4



LODE DEPOSITS
Types

Five categories of lode deposits have been identified in the PSA:
(1) gold-silver quartz vein deposits; (2) copper (base metal)
deposits; (3) molybdenum deposits; (4) antimony deposits; and (5)
chromium deposits. Table 4 Tists each deposit type and subtype,
summarizes their characteristics, and gives examples of each.
Locations are shown on figure 14.

Gold/Silver - Quartz Vein Deposits

Gold/silver vein deposits in the PSA have been subdivided into six
categories based upon their spacial relationship with intrusives, and
the amount of sulfide present (table 4, deposit type 1, a-f). All of
these deposits occur as epigenetic quartz carbonate veins. Individual
deposit descriptions, included in appendices A and C, should be
referred to for more specific details.

The origin of gold/silver-quartz vein deposits is a controversial
subject among geologists working in the PSA and similar graywacke-
slate terranes. Numerous investigators have attempted to relate such
deposits to orogenic related magmatic events, others argue that they
can be related to metamorphic processes. Boyle (20, p. 116) ‘
summarizes the controversy and concludes the following:

"It is sufficient to state here that some gold-quartz veins
and other auriferous deposits exhibit a spatial relationship
to intrusive granitic bodies in orogenic zones throughout the
world; other gold-quartz veins and gold-bearing deposits show
no such relationship. Nearly all types of epigenetic gold
deposits, however, are restricted to rocks that exhibit a Tow
to moderate degree of metamorphism (greenschist to amphibolite
facies). One does not find epigenetic gold deposits in rocks
that do not show the effects of considerable recrystallization
and alteration such as regional propylitization. From this
fact the logical conclusion seems to follow that epigenetic
gold deposits in the vicinity of intrusive granitic rocks is
not fortuitous. The reason for this, however, may not be that
the granitic bodies provided the gold, but that these bodies
are simply one in a series of products of intense
metamorphism. These bodies also include the gold deposits,
the gold being derived from piles of sedimentary and volcanic
rocks and concentrated as a result of granitization and later
metamorphic processes that continued long after the
emplacement, crystallization, and consolidation of batholiths,
stocks and dykes of granite, granodiorite, etc."

Mitchell, Silberman, and 0'Neill (118) have studied fluid inclusions
from gold quartz veins in the Hope area. They suggest that silica,
carbon, sulfur, and metals contained in unstable volcanic detrital
grains within Valdez Group sediments were dissolved by circulating
meteoric water and subsequently deposited in auriferous lodes located
along open, predominantly west-northwest oriented structures. These
deposits are not spatially associated with granitic plutons and it
remains undetermined whether veins located elsewhere in the PSA, near

as
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Table 4. - Lode deposit types in the PENINSULA study area

Deposit Structure
Type

(Location)

()
=]
o1}
[~ 8
o

Size

Assoc.
Sulfides

|
| Host Rocks
|

[

Metal Assoc.| Production | Examples

History | (Map No.) 4/

I
I
|
I
|
1. Gold- |
silver |
quartz |
vein |
deposits |
a. Quartz car-|Dikes dip
bonate veins |near verti-
hosted by fcally and
fractured |strike sub-
felsic dikes. |parallel to
gold/silver= |regional
3.2 (Summit Istructure.
Lake-Hope)

|Large |Low
lwidth: 2 to [LU.1 oz
|18 ft av. |gold/ton.

|Sulfides

|3 to 4 ft  |Quartz veins|3 pct of

|1ength: Imay be

|Valdez GrouplGold is

Imake up to Imetaclastics|associated
|composed of |with quartz
| the quartz |interbedded |containing

[1,000 ft to |locally highland includelslate and

| several | grade.
Imiles. |
|depth: I
| unknown, I
|1ikely con- |
|siderable. |
|Av. probablel
Ireserves; |
150,000 tons]|
| Maximum |
[probable |
| reserves |
| 8,000,000 |
| tons. |
I I
| I

lapy, py,
lcpy, gal,
|sphal, and
|1ocally
|stib, and
Ipyrr. Apy
|occurs in
|the dike

| rock.

Imetasilt-
| stone.
|

|gal and

| sphal. |

|Gilpatrick [Gilpatrick
lonly producer | (S-253)
13,404 oz gold,|Teddy Bear

1,049 oz | (S-290)
Isilver. {Kenai Star
| (S=-296)

4/Numbers 1n parentheses,
used in Appendices to this
are shown on figure 14.

not underTined, refer to deposit number and 1:250,000 quadrangle on which it is Tocated
report. A - Anchorage, S - Seward, and BS - Blying Sound quadrangles. Deposit locations
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Table 4. - Lode deposit types in the PENINSULA study area -- Continued

I (S-141)

I [ I I | I I I
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.| Production | Examples
Type | | | | Sulfides | I | History | (Map No.
(Location) | I I I I | I I
| I | | | | I I
1. Continued | I | | | I I !
| ISmall: |High: | | | I
b. Quartz-car-|Veins cross-{width: L3 |0.7 to 0.9 |Sulfide | Interbedded |Gold occurs |Production in |Hirshey
bonate veins |cut regionallin. to 4 ft loz gold/ton |content IValdez Grouplin carbona- |excess of 8100| Lucky
spacially Istructure atiav. 8 to 10 |reported | ranges from|metaclastics.ceous ribbons|oz gold and | Strike
associated |30-60" and |in. length: |{production | 1 pct to |[Usually ladjacent to [5000 oz silver| (S-289)
but not in |have steep |50 to 600 ft|grades. 2 pct and |slate and |or surroundedifrom Summit  |Hirshey
contact with |dips. Occur|av. 150 to [Sampled veinlincludes Imetasilt- [by gal., |Lake-Hope | Carlson
felsic dikes. |in fissures |200 ft. |averages of lapy, gal, Istone. Veins|smeared alonglarea. | (S-292)
gold/silver= |and along |depth: 50 tol1-2 oz/ton [sphal, py, |widen in | fracture Iminor produc- |Nearhouse
1.6 (Summit |joint sur- |300 ft? Av. |common. land cpy. lcoarse- |surfaces and |tion reported | (S-2Y9)
Lake-Hope, |faces. Con-|probable [Note: Veins]| Igrained [in vugs. Gold|from Golden |[Oracle
Golden areas) |sistently [|resrves: 500|sampled in | Irocks and |is reported |area. | (S-255)
fcut off fto 1,500 | the Golden | Inarrow in  |to be +60 | |Ronan &
Iby faults |]tons. |area are I |finer Imesh in | | James
land often  |Maximum |Tower in I Igrained Iproducing | | (S-256)
| sheared. | probable [grade LU.3 | lrocks. [mines, but isl [Also0
I Ireserves loz gold/ton. | | Iseldom | Ipossibly:
| 15,000 tons. | I I |coarser than | [Mountain
| | | | I {0.02 in. | | (S-133)
| | | | I | | INugget
| I [ | | I | | (S-136)
I | I I | I I | Sweepstake
| I | | | | I | (S-140)
| I | I | I | [North Star
| | I I I I |
| | | | I I I




Table 4. - Lode deposit types in the PENINSULA study area -- Continued

150,000 tons. IKing (626 o0z).l

I I I I I | I |
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.| Production | Examples
Type I [ | | Sulfides | | | History | (Map No.)
(Location) | | | I | | I I
I I I | | 1 | I
1. Continued | | | | | | | |
I | | I I I | I
¢c. Quartz IVeins cross-|Small to IMedium to |Sulfides [Contact |Gold is fine-|Production in |[Monarch
veins assoc- |cut regional|Medium: [High: Imake up [ metamor- [grained lexcess of | (A-38)
iated with [structure at|lwidth: 6 to |Production |very large [phosed [{ 0.01 in), 133,000 oz gold|Bahrenberg
small-medium |variable |48-in. av. |grades |portion of |Valdez Group|apparently [Mostly from | (A-41)
sized graniticlangles and |18 to 24-in.|reported to |some veins,|metaseds lin sulfides |Granite |Jewel
stocks. lare periph- |length: 200 |be 0.5 to |locally 25 |(hornfels) |and is asso- |(24,940 oz) | (A-37)
gold/silver= |eral to and |to 600 ft or|0.9 oz gold/Ito 30 pct. |and granite.|ciated with [Monarch-dewel |Brenner
8 (Port Wells)|locally Imore av. |[ton. Av. |Others less|Veins tend |high lead (4,927 oz) and| (A-40)
(Crow Pass) |crosscutting|300 to 400 |value of (1 to 2 |to pinch outicontent. IMineral King |Granite
s (Passage |the granite.|ft. depth: |Jewel vein |pct). lin the | (2,783 oz). | (S-147)
« Canal) |Generally {150 to 500 |samples 1.07|Sulfides |intrusives. | 14,000 oz of [Mineral
Imoderately |[ft?, Av. foz gold/ton.|include | I Isilver were | King
|to steeply |probable | lapy, gal, | [ |also produced | (S-156)
|dipping and |reserves |sphal, py, | | Imostly from |Portage
foccur along [5,000 to Ipyrr, cpy, | | IGranite Mine | Mine
| shear zones |10,000 tons. land Tocallyl I [(2,500 oz). | (S-168)
land in [Maximum imoly or | [Monarch-Jewel ]Alaska
I (1,000 oz), | Homestake
| reserves I I land Mineral | (A-30)
|
I
I
I

|

I

|

| |
| fissures. |probable I stib. !

I I

I |

| I

| |
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Table 4. - Lode deposit types in the PENINSULA study area -- Continued

|

114,000 tons.
|
|

| I I I | |
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.] Production | Examples
Type I I I | Sulfides | | | History | (Map No.
(Location) | | | [ I I | |
| I | I I [ | I
1. Continued 1 ! I 1 } 1 I {
d. Quartz |Veins [Small: IHigh: [Low sulfidelInterbedded |The gold |Several [Crown
veins not lusually |width: 6 to [Production |content, [|Valdez Group|appears to be|properties had| Point
spacially crosscut [48-in. av. |grades of Jusually Imetaseds. [disseminated |significant | (S-227)
associated | regional [14 to 18-in.10.4 to 4.92 |L1 pct and |Generally |along the |production |East Point
with dikes or |structure at|length: 100 |oz gold/ton [includes |with complex{contact | totaling about| (S-226)
stocks and [50° to 90°. |to 450 ft |reported. lapy, gal, |Istructure. |portions of |7,500 oz gold |Skeen-
with Tow IDips are at |av. 250 toto|Veins lcpy, py, | |the veins andland 1,750 oz | Lechner
sulfide 145~ to ver- |300 ft. | sampled land sphal. | loften is |silver. The | (S-225)
- content. |tical. Tend |depth: 50 tolaveraged | I | smeared along{Crown Point |Falls
Gold/silver= |to occur 1250 ft. Av.|from 0.4 to | | [fractures. |was the | Creek
4.3 (Moose lalong shear |probable 1.6 oz gold/| | |The gold is |largest pro- | (S-224)
Pass Area) | zones which |reserves | ton. | | Imostly very |ducer with [Grant Lake
lare offset 13,000 to I | I |fine with 13,125 oz gold | (S-231)
Iby faults. 15,000 tons. | [ | Iparticles land 634 oz
[Maximum I | | | 0.01 in [silver.
|probable I I I | rare.
| reserves | I |
| | !
| | |
I | I
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Table 4. - Lode deposit types in the PENINSULA study area -- Continued

17,000 tons. |gold/ton.

I ! I I | [
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.| Production | Examples
Type | | I | Sulfides | I | History | (Map No.
(Location) | | | | | | I |
I | | I I I I [
1. Continued | | | | | I | |
| |Small [High: | [ ! I |
e. Quartz [Veins gener-|width: 3 to|Production [High Valdez meta-|Ribbon stuc- [Only the |Primrose
veins not lally paral- |36-in., av. lgrades of [sulfide | seds. |ture locally [Primrose has | (S-214)
spacially I1el regionall12 to 14-in.|Primrose Icontent. IMineraliza- |well-defined.|recorded |Brewer
associated Istructure  |length: 25 |reported to |Locally up |tion occurs |Gold is fine |production | Alaska
with dikes or |and have [to 250 ft |be about 5 |to 15 pct |[mostly in a |and appears (659 oz gold, | (S-205)
stocks and Isteep dips. |av. 100 to |oz gold/ton.|including [highly |to occur in |138 oz silver)|Mizpah
with a high |Occur along |150 ft. [Samples |apy, gal, |fractured |the carbona- |though others | Ledge
sulfide Iwell-definedldepth: up tolcollected |sphal, py, Icarbonaceous|ceous bands. |may have had | (5-209)
content. | shear zones.|150 ft. |from veins [cpy, and [slate. | Iminor produc- |
Gold/silver= |Mineraliza- |Note: in the Lost [pyrr. | | [tion. |
4,8 (Lost |tion occurs [Usually more|Creek area. | [ | | |
Creek) [in pods |than one {Contained | l | | I
(Porcupine Iwhich pinch [vein occurs |0.1 to 0.5 | | | | I
Creek) lout and |together. loz gold/ton. | | I I I
Iswell along |Av. probable|Samples from| | I | I
|strike. Ireserves: |veins in the| | I | |
| /50 to 1,050]|Porcupine | | | [ |
|tons/vein. [Creek area | I | I I
|Maximum |contained | I | |
|probable |from a trace I I | [
| reserves Ito 3 oz | l : :
|
| | | I
I | | |
I | I |
| | l I




Table 4. - Lode deposit types in the PENINSULA study area -- Continued

e

[ 1 I | I I I |
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.| Production | Examples
Type I | | | Sulfides | I | History | (Map No.
(Location) | | I I I | I I
I I | I | I I I
1. Continued | | I | | | I |
|Small: |Low to I I | I I
f. Quartz and/|Veins tend [Veins are |Medium: |ISulfides |Veins occur |[The silver |No producing [Gulch
or quartz- |to be both |small but |[Samples [Tocally |in Valdez |apparently |properties. | Creek
carbonate | subparallel |may occur at|collected [make up to [Group slate |occurs in | | (S-281)
veins contain-|to and Iclosely Icontained |25 pct of |and meta- [sulfides | IGilpatrick
ing high [crosscuttingl spaced fup to 24.21 [the vein [siltstones |especially | | (S-2/5)
silver values |regional |intervals. oz silver/ |and include|some are lgal. No | |
with 1ittle |[structure. |width: 2 to |[ton. A lgal, stib, lassociated [discrete | I
gold. [Occur along [12-in. av. |select grab |sphal, cpy,|with felsic |silver | |
gold/silver= |shear zones |3 to 4-in. |sample from |apy, and |dikes. Iminerals havel I
LO.1 fwith gouge [length: at |the Ipyrr. I Ibeen identi- | |
| commonly |Teast 150 ftlGilpatrick | [ |fied though | I
|developed |av. unde- [property | | |the mineral- | I
|along one or]termined. |also con- | I logy needs | I
Iboth walls. |Depth unde- |tained 0.48 | | ladditional | I
| |termined. loz gold/ton.| | |work. I |
| |Av. probablel | | | | |
I |reserves: | I | I I I
| 11,250 to | I | I |
| 13,000 tons. I | | I I
I |Maximum [ | | | |
| | probable | I I I I
| |reserves: | | | | |
| I | | | |
| I | | | I
| | | | | |
| | I I I |

|Undtermined




e

Table 4. - Lode deposit types in the PENINSULA study area -- Continued

| | I I I I | I
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.| Production | Examples
Type | | I | Sulfides | | | History | (Map No.
(Location) | | I I | I I I
I I | | [ I I ]
2. Copper I I I I I | | I
(base I I | I I I | |
metal) | | | I | | I |
deposits | I I I | I | |
I |Small: |Medium: | I | | I
a. Sedimentary|Massive Iwidth: 1 to |The average |Sulfides |The host IThe primary |No production.|Ready
hosted Isulfide |4 ft, av. Igrade from |include Irock is a |copper | | Bullion
deposit. |lenses and |2 ft. |8 samples |cpy, apy, |sheared Imineral is | | (S-2/2)
Ipods occur |length: 110 |collected |py, pyrr, lcarbonaceous|chalcopyrite.| |
lalong a |ft. depth: |[from the |and minor |[phyllite |Some enrich- | I
(Lynx Creek) |shear zone |[[150 ft. |vein are: |gal. |interbedded |ment in the | I
|subparaliel |Indicated [copper 2.5 | Iwith meta- |form of chal-| |
|to regional |reserves: |pct, zinc | Isiltstone |cocite and | |
Istructure. 6,000 tons. [0.1 pct, | land spac- [malachite | I
| I |gold 0.01 | [ially |has occurred | |
| I loz/ton and | |associated |Inear the | I
| I Isilver 0.3 | with a | surface. I |
| | |oz/ton. | |sulfide- | | |
| | | | Ibearing | | I
| | I | Ipebble | | |
| | I | |conglom- I | |
I | | | |erate. | ! I
I I I | | | | |
I | | | | | | |
b. Volcanic [Massive sul-[Small: ILow to |Sulfides |The host IThe primary [No production.|Prospect
hosted |fide lenses |width: 2 to |Medium: [include cpylrocks are Icopper min- | | #69
deposits |and pods 110 ft. |Reported Ipy, pyrr Ireported to leral is cpy. | | (S-195)
|and/or diss-|length: 450 |grades typi-land sphal. [consist of |Some enrich- | |Copper
|eminated Ito 600 ft. |[cally av. | [piliow fment in the | | Chief
|sulfides re-|depth: |1 pct copperl |basalts and [form of mal | | (S-190)
Icementing  |unknown. I I |tuffaceous land az has | | Iron Mask
| fractures in| | | Ibreccias.  |occurred | | (BS-12)
(Resurrection |breccia or | | I I |Tocally. I |
Peninsula) |in well- I | I | | I
|defined | I | | | |
| I | I | I

| shear zones.




Table 4. - Lode deposit types in the PENINSULA study area -- Continued

| I I I I [ |
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.| Production | Examples
Type | I : | | Sulfides | I History | (Map No.
(Location) | ] I I I |
| | | I [ [
3. Molybdenum| [Medium to | I | I
| |Large |Low I | I
a. Porphyry |Stock is [The Billings|Two samples [Minor quan-|The stock [Molybdenite [No production.|Billings
molybdenum idiscordant |Glacier Icontained [tities of [intrudes |occurs as Glacier
mineralization|with sharp |stock is 12,000 and |cpy and/or |typical |disseminated (S-169)
associated Icontacts and|exposed over|1,450 ppm |py occur in|Valdez Grouplgrains and
with a biotitela well- |an area Imolybdenum. [the stock. |metasedi- |crystalline
granite stock |developed [|measuring [Others con- |Peripheral |ments which |[clusters up
of probable |contact 12,000 x |tained only |quartz |have a horn-|lto 1.5-in.
mid-Tertiary |aureole. 12,500 ft and|trace |veins con- |felsic |across and
age. |/50 ft ver- |amounts. |tained py, |texture near|along frac-
[tically. Ipyrr, cpy, |the contact.|tures mostly
|gal, and [in the mar-
|possible |ginal port-
e | tetr. |tions of the

Iptuton.




Table 4. - Lode deposit types in the PENINSULA study area -- Continued

I I I | T I | I
Deposit | Structure | Size | Grade | Assoc. | Host Rocks | Metal Assoc.| Production | Examples
Type I | I | Sulfides | I | History | (Map No.
(Location) | I I I I | I I
I I I | | I I |
3. (cont.) | I | | I I I |
I ISmall: [Low | | | | |
b. Molybdenite|Veins |width: 3 to |Samples |Sulfides |The veins [Molybdenite |No production. |Passage
and chalco~ |usually {8 in aver. |contain up |include foccur in land chalco- | | Canal
pyrite bearinglcrosscut |5 in. |to 60U ppm |cpy, py, lhornfelsed |[pyrite occur | | (S-165)
veins spa- | regional |1ength: 50 |molybdenum |gal, sphal,|Valdez Grouplas dissemi- | [Crow Pass
cially assoc- |structure at|to 500 ft. [2,000 ppm |and moly. [metasedi- |Inated grains | | (A-38,
iated with la high |Av. 200 to |copper, 0.07] Iments spaci-|with associ- | A-39)
plutons of |angle. These|300 ft. oz gold/ton | lally associ-lated sulfides|
probable mid- |veins appear|depth: fand 0.3 oz |ated with a |and in lenti-|
Tertiary age. |to be older |unknown. Isilver/ton. Igranitic [cular masses |
|than assoc- |Probable Ipluton. [in quartz I
|iated gold [maximum | veins.

w Iproducing [reserves:
* Iveins in 17,000 tons.
|the Crow

|

|

| I

| |

I | |

| | |

I I I

| | |

| | I

|Pass area. | | |
| | |
| | |
| I |
| | |
| | |
I | |
I | |
[ I |
| I |
I I I
I I I

— — — — — — — — — — — — — — — —




Table 4. - Lode deposit types in the PENINSULA study area -- Continued

Deposit Structure Size Grade Assoc.

|ized dunite.

I [ [ [ I I I
| | | I | Host Rocks | Metal Assoc.| Production | Examples
Type | i | | Sulfides | | | History | (Map No.
(Location) | I I I I I I I
I I I I [ I | |
4. Antimony | I | | | | | |
I [Small I | | | | I
a. Stibnite- [Veins Iwidth: up to[Unknown. {Unknown.  |Valdez Group|Unknown. 11,000 pounds [Barry Arm
bearing veins.|crosscut |2 ft. | ! Imetasilt- | lof antimony | (A-2/)
| regional |1ength: | | Istone and | lore reportedlyl|
|structure  |unknown. | I Iblack slate.| Imined at the |
land occupy |depth: I | I I [Barry Arm |
Iwell-defined| unknown. | I | | |prospect circal
| shear zones.| | | | | 11913, I
| | | I | | | |
| | I | | I | I
I |IModerate |Low [ I I | |
b. Stibnite- [Veins rece- |width: 2 to |Select |Pyrite. |[Valdez Group|Stibnite [No production.|K & T
v bearing quartz|ment frac- |9 ft. |samples con-| [slate and Joccurs as | | Antimony
" veins filling |tured felsicllength: 500 |tain up to | Imetasilt- |isolated | | (S-236)
fractures in |dikes [to 1,500 ft.|4 pct anti- | fstone. Igrains and | |Black
felsic dikes. loriented | depth: mony but | | Imassive | | Devil
| subparallel |unknown. |average | I Istringers I | (S-238)
|to regional |Maximum |grade over | | lin the I |
Istructure. [probabie [the full I | |quartz. | |
| | reserves Iwidth of thel I | | I
| |350,000 tons|K & T depo- | | I ! I
| I Isit is less | | I I |
| I {than 1 pct. | [ | I |
| | [ I | I | I
5. Chromite |Reported to |Unknown. |[Low: Samples|Lesser |Serpentin- [Disseminated.|No production.|(S-186)
loccur in thel Icontaining |quantities |ized dunite | I 1(S-187)
Imarginal I lup to 5000 |[of nickel |and gabbro. | I [(S-188)
|phases of | Ippm reportedlin unknown | | I | (S-189)
|gabbroic | |by USGS |form pre- | I | I
Iplutons and | [(186). Isent. | | | |
lin shear | I | | | I |
| zones in I | | I | I I
|gabbro and | | I | | | I
|serpertin- | | | | | | |
| | I I | I I




and in granitic intrusives, such as those at the Granite Mine (S-147),
can be similarly explained. Mineralized veins at the Granite Mine and
elsewhere fill fractures in the granite indicating that they postdate

the intrusions, but additional work will be needed to fully understand
their genesis.

Copper (base metal) Deposits

Copper deposits of two types occur in the PSA (table 4 - 2a and
2b). A single sedimentary-hosted massive sulfide vein deposit occurs
near Lynx Creek in the north central Kenai Peninsula (S-272) and
several volcanic-hosted massive/disseminated sulfide deposits occur on
the Resurrection Peninsula southeast of Seward, Alaska (S-190, S-195,
BS-12). Additional work is needed before suggesting an origin for
these deposits. Detailed descriptions of the copper prospects are
given in appendices B and C.

Molybdenum Deposits

Two types of molybdenum deposits have been identified in_the PSA
(table 4, - 3a and 3b). Disseminated and fracture controlled
molybdenum mineralization is associated with the Billings Glacier
stock (S-169) and molybdenite-chalcopyrite-bearing veins occur in the
Crow Pass area (A-38 and 39). Detailed descriptions of these
occurrences are given in appendices A and C.

Antimony Deposits

Stibnite occurs as an accessory mineral in several gold/silver
quartz veins within the study area (S-147, S-152, S-281), as the
primary sulfide in quartz veins recementing felsic dikes in the Kenai
Lake area (S-236, S-238) (table 4 - 4b) and in quartz veins and
fractures in a well-defined shear zone on Barry Arm (A-27) (table 4 -
4a). These deposits are discussed in more detail in appendices A and
c.

Chromium Deposits

Geochemically anomalous values of chromium (up to 5,000 ppm) have
been reported from several locations on the Resurrection Peninsula by
Tysdal and Case (184) (table 4 - 5). The chrome is believed to occur
as disseminated chromite in altered gabbro and dunite bodies (see
Appendix B for details).

Production and Reserves

Lode mineral production has been restricted to gold and by-product
silver from several small mines. Gold production figures for the PSA
have been compiled from records maintained by the Bureau, USGS
reports, smelter returns, and company data. In some cases order of
magnitude estimates of production have been made based upon grades
indicated from sampling and the extent of mine workings. Reported
production figures are believed to be less than the actual production
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for several of the mines examined since the amount of workings
indicate considerably more tonnage was mined. Records are totally
lacking for some old mines which are believed to have had minor
production.

Table 5 summarizes the estimated lode gold/silver production by
regions within the PSA.

TABLE 5. - Estimated Tode gold and silver production from the
PENINSULA study area (1899-1983)

Northeastern
Kenai Peninsula

Gold

District Girdwood |  Port Wells

Gold Silver | Gold Silver

I
5,000 1,200 | 40,000 4,000

Silver

Estimated Lode
Production (oz)

Documented Lode
Production (oz)

I
I
I
I
I
I
|
|
|
!

|

|
25,000 I 10,000 |
[21,243] l [8,440] }[4,991] [I,OI7J=[28,655] [3,245]

A summary of recorded gold/silver production for individual lode
mines is compiled on table 6. Total estimated lode production from
the PSA is 70,000 oz gold and 15,200 oz silver.

The Granite Mine (S-147) was the largest lode gold producer in the
PSA and accounts for nearly 50 pct of the total recorded lode gold
production.

Identified resources are listed on table 6 for mines and deposits
classified as having moderate to high mineral development potential
along with their production data. The resources have been calculated
using the half square technique and the weighted average grade of
samples collected at each deposit. Identified resources have been
determined only for those deposits having adequate sample data.
Identified resources for these deposits total 111,410 tons. The Crown
Point (S-227), Skeen-Lechner (S-228), East Point (S-226), Summit
(S-254), and Monarch-Jewel (A-38, A-37) have the largest resources and
highest grades. :

Mineral Development Potential

Lode Gold-Silver Deposits

Portions of the PSA have moderate and/or high mineral development
potential for small high grade quartz vein deposits and possibly for
Tow grade large tonnage deposits associated with felsic dikes.

Several high-grade deposits in the PSA may be of sufficient size to
collectively supply a small milling operation (less than 50

tons/day). Areas rated as having moderate to high potential for
containing mineralization capable of supporting a small lode gold mine
are listed on table 7. Additional areas which merit further
prospecting include the Kings River, Gulch Creek-Seattle Creek,
Groundhog Creek-Mills Creek-Lynx Creek drainage basins and the region
north and east of Coghill Lake and Unakwik Peak.

Gold quartz veins spacially associated with granitic intrusives (1c)
and felsic dikes (1a & b) tend to have the greatest past production
and potential for identified resources. Two properties in the Port
Wells area have some mill tailings potentially suitable for cyanide
leaching (Granite Mine, $-147 and Mineral King Mine, S-156).

37.




TABLE 6. - Recorded gold and silver production and identified resources
for lode mines and prospects located in the PENINSULA study area.

} Recorded | Years of ‘[Identified Grade
Mine | Area [Production (oz)! Production | Resources oz/t | oz/t
(Loc. #) | Au T Ag 1 u [ Ag
i

Y4
I I
Port 2,492(1914-18, 1921- 1,900 0.78

Granite Mine |
(S-147) [Wells |24, 1930, 1934-
| [37, 1940-46,
| 11963-64
| |
Hirshey Lucky |Kenai 4,699]1914-26, 1928-
Strike (S-289)=Penin. {33, 1935-39
|
Monarch-Jdewel |Gird- 99611909, 1926,
(A-38, A-37) |wood [1928, 1933-42,
| 11945, 1947
| |
Gilpatrick |Kenai 1,09911914, 1916,
S$-253) |Penin. [1919, 1937-41,
| 11944-48
| |
Crown Point [Kenai 63411911-16, 1935-
(S-227) |Penin. {40
' |
Mineral King |Port 626]1913, 1928-39
(S-156) [Wells :
|
Skeen Lechner |Kenai 50711912-15, 1937,
(S-225) |Penin. 11942-43, 1946-
| |50
| | '
East Point IKenai 47911928, 1940-41,
(S-226) |Penin. =1945, 1954-56
| /
Heaston Oracle |Kenai 25611921, 1930-33,
(S-255) |Penin. 11937-40
| |
Case Solars |Kenai 123[1914-16, 1924,
(Grant Lake) |Penin. 11933-40, 1949
(S-231) | l
| |
Primrose |Kenai 138]1912-19, 1929,
(S-214) }Penin. I1932, 1935
Ronan & James |Kenai 13711916-18, 1931,
(S-256) [Penin. 11938-40
| |
Portage Mine |Port 60]1935-40
(S-168) EWe11s }




TABLE 6. - Recorded gold and silver production and identified resources
for lode mines and prospects lTocated in the PENINSULA study area -- Continued

| i Recorded | Years of [Tdentified | Grade
Mine | Area |Production (o0z)| Production | Resources | oz/t | oz/t
(Loc. #) | [ Au | Ag T | (tons) T Au | Ag
| [ [ | | ] |
Hirshey & |Kenai | 408| 2411911 various tol 500 0.5 | 0.3
Carlson(S—ZQZ)IPenin.} ; {1940 } { }
Sunshine Mine [Kenai | 347| 511922-33 | 350 0.1 | ND
(S-293) }Penin.} 1 : I ; }
Tomboy Ledge IPort | 219 9[1912-14, 1930- | 300 0.3 | 0.06
(S-162) [Wells | | {41 | | |
| | | | | | |
Downing Mine |Kenai | 150] | | ND IND | ND
(S-297) {Penin.l 1 } { } }
Indian Creek [Kenai | 124] 295|1915, 1921-22 | ND IND | ND
(S-315) ;Penin.{ ; { I { {
Nearhouse & |[Kenai | 102] 311925, 1937-40 | 6,400 10.2 ] 0.3
Smith (S-299) !Penin.l } l = l {
|
Swetmann-New [Kenai | 94| 24|1936-40 | 500. [ND | ND
Hope (S-242) :Penin.{ : { { { }
Alaska Homestake|Harri-| 83| 3311917 | ND [ND | ND
A-30) man | | | | | |
[Fiord | | | | | |
| | | [ | | |
Lansing Mine |Port | 81| 2411913, 1938-39 | 500 0.1 | 0.02
(S-163) {Wells } % = ‘ } } =
Falls Creek |Kenai | 651 1311911-15, 1946- | ND IND | ND
Mine 3/ (S-224){Penin.{ ; 149, 1955 } { :
|
Seward Bonanza |Kenai | 65| [1929 | 7,400 ]0.023 | 0.225
(s-221) =Penin.= = 1 I 1 =
Bahrenberg |Gird~ | 54| 2111928-29, 1941 | 340 11.53 | 2.2
(A-40) } wood { ; } : { {
Golden Eagle [Port | 28| 111911, 1948 | 21,000 jLO.1 | ND
(S-129) {We11s } ‘ ; } { } '
Kenai Lu |Kenai | 25| |Pre 1915 | ND IND | ND
(s-312) {Penin.{ ; = i I =
Kenai Star |Kenai | 241 11922 | ND ND | ND
(S-296) |Penin. | | | | | |
| | | | |
| | | | |
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TABLE 6. - Recorded gold and silver production and identified resources
for lode mines and prospects located in the PENINSULA study area -- Continued

| | Recorded | Years of [Identified ] Grade
Mine | Area ]Production (oz)| Production | Resources | oz/t | oz/t
(Loc. #) I [ Au | Ag | | (tons) [ Au T Ag
| | I I I [ [
Morning Star [Port | 20| [1914 | ND IND | ND
(S-142) {We11s { : } I : {
Independence |Kenai | 8l 411931, 1934-35 | ND | ND | ND
(5-264) IPenin.l | l } } I
|
Sweepstake |Port | 6l 11912, 1937, | ND | ND | ND
(S-152) EWe1ls : : ’1945 { , }
Brewster [Port | 5| [Pre 1930 | ND ] ND | ND
(S-271) IWells | | [ | | |
I | | | | ND | ND | ND
Bird Point |Gird- | 5] [1912-17 | | |
(S-316) | wood | | [ | | |
| | | | | I [
Johnson & Skeen |Kenai | 4} 11914 | ND | ND | ND
(5-262) [Penin. | l I I I :
| | | |
Mountain [Port | ] B EETE | 500 tons 0.7 | ND
(S-133) IWells ; ; { I l }
Nugget [Port | e s | 900 tons 0.3 | LO.1
(S-136) IWe11s ‘ I ‘ 1 } I {
Sweepstake [Port | e e Rt | 500 tons (0.3 [.0.3
(S-140) {Wells } { : = ; {
Singletary- |Port | ] BT EEEE 1,250 tons 0.1 | 0.1
0'Neill (S-153)] I I | | | I
[ | I | | | |
George and [Port | _—] e |- | 500 tons 0.3 | 0.24
McFarland I I | | | | |
(S-157) | | [ | | [ |
) | | | | | | |
Mizpah Ledge |Kenai | B e i | 10 tons [|1.0 | 0.5
(S-209) |Penin. | ; : : : {
| |
Brewer-Alaska |Kenai | N L R | 1100 tons 0.3 | 0.3
(5-205) |Penin. | [ | I I l
| | | |
Andy Simons [Kenai | SR e B | 50 tons [0.076 | 0.2
(S-222) ’Penin.{ ; I l { {
McMillan Mine [Kenai | B e e | 250 tons |0.54 | 0.34
(S-249) |Penin.= ‘ | = 1 :
|

Lo.



TABLE 6. - Recorded gold and silver production and identified resources
for lode mines and prospects located in the PENINSULA study area -- Continued

I [ Recorded [ Years of [Tdentified | Grade
Mine | Area |Production (o0z)| Production | Resources | oz/t | oz/t
(Loc. #) : " Au | Ag 1 | (tons) T Au | Ag
| | | | ] ]
Summit Vein [Kenai | _——] e [e--- | 3400 tons [1.3 | 0.8
(S-254) :Penin.l , = : { I
Shell Mine |Kenai | S T PR | 420 tons [0.4 ] 0.3
(S-266) IPenin.{ 1 } I I I
Gulch Creek #1 |[Kenai | B T e | 200 tons |0.1 | 20
(S-281) [Penin. | | | | | l
| | | | | | |
| | | | [ | |
| | | | | [ |
| | | | | | |
| | | | | | |
| | | | | | I
| | | | | | |
| | | | [ | |
I | [ | | | |
| | [ | I I I
| | | I | | |
| | | | [ | |
| | | | I | |
| | | | | | |
| [ | | | | |
| | | | | | |
| | | | | | |
| | | | | I |
| | | [ - | I
| | | | | [ |
| | | | | | |
| | | [ | | |
| | | | | | |
| | | | [ [ |
I | | | | | [
| | | | | | |
| [ I | | | |
I | | | | | |
I | | | | | |
| | | [ | I [
I | | | | | |
TOTAL | | 54,152] 12,702] | 110,810 | |

1/ ND - not determined

2/ Higher production likely :

3/ Reported production for 1911 only, production believed to be partially
included with Skeen-Lechner Mine.
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TABLE 7. - Lode mineral development potential, PENINSULA study area
Chugach National Forest, Alaska

land finding new ones.

[Approximate | [Examples of Known
Area l Location | Comments [Mines and Prospects
I [
Crow Pass |T1IN, R2E  |High potential for deve- |Jewel (A-37)
| |1oping known deposits into[Monarch (A-38)
I Ismall mines. Some poten- |Bahrenberg (A-40)
| [tial for locating new
{ |deposits. ;
Hope-Summit |T6N-9N, R1- |High potential for deve- |Gilpatrick (S-253)
Lake | 2W |1oping known properties |Summit (S-254)
| |into small mines. Some |Oracle (S-255)
I |potential for locating |[Hirshey (S-289)
{ Inew deposits. ’Nearhouse (S-299)
Moose Pass |T3-5N, R1E |High potential for deve- |[Falls Creek (S-224)
| |1oping known deposits into|Skeen Lechner (S-225)
| Ismall mines. Some poten- |East Point (S-226)
I [tial for locating new |Crown Point (S-227)
: :deposits. :Case (S-231)
Primrose- |T2-3N, RIW |Possibly high potential  |Brewer AK (S-205)
Lost Lake | | for developing the Prim- |Primrose (S-214)
I Irose Mine (S-214) into a |
| Ismall mine. High potential
: :for finding new deposits. |
Port Wells |T9-10W, R5- |High potential for cyanide|Granite (S-147)
|7E [1eaching of old tailings [Mineral King (S-156)
| lat the Granite Mine (S-147)Portage (S-168)
[ |and possibly the Mineral |
| [King Mine (S-156). High |
| |potential for developing |
| |known deposits into small |
| Imines and some for finding|
} }new ones. I
Dartmouth [T12-13N, R [High potential for finding|Unnamed (A-16)
Glacier | 10E |additional precious metal |
} }deposits. ‘
Golden [T10-11IN, R8-|Moderate potential for |Golden Eagle (S-129)
| 9N |developing known deposits |Mountain (S-133)
| land finding new ones. |Nugget (S-136)
{ 1 =Sweepstake (S-140)
Harriman [T11-12N, R6-|Moderate potential for Alaska Homestake
Fiord |7
l
|

1 I
E |developing known deposits } (A-31)
|

U



TABLE 7. - Lode mineral development potential, PENINSULA study area
Chugach National Forest, Alaska -- Continued

[Approximate | [Examples of Known
Area | Location | Comments [Mines and Prospects
|

| [
Gulch Creek |T8-9N, RIE |Moderate potential for |Gulch Creek (S-280)
| |identifying additional I
{ }siIver and gold deposits. I
I

Passage TON, R5-6E |High potential for devel- |Portage Mine (s-168)
Canal ! loping known deposit of IBi1lings Glacier
| specimen grade quartz |  (S-169, 170)

|crystals. Moderate
|potential for developing
|known precious metal Todes
|[and finding new ones.

[Low potential for devel-
foping molybdenum deposit.

I
|
I I
I [
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I [
I I
! [
| I
I I
I I
I I
I I
I I
I I
I I
I |
I I
I |
I I
I I
I I
I I
I I
I I
I |
I I
| I
I |
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Other Metallic Mineral Deposits

The potential for identifying economically recoverable deposits of
~other metals within the PSA is thought to be relatively low. However,
the presence of molybdenum occurrences associated with intrusives near
Crow Pass and Billings Glacier suggest the need for reevaluating the
mineral development potential of intrusives in the region. Also, some
mineral development potential exists for copper mineralization in the
Lynx Creek area, copper and chromium on the Resurrection Peninsula,
tungsten at Billings Glacier, and antimony in the Barry Arm and Kenai
Lake areas.

PLACER GOLD DEPOSITS

Types

Placer gold deposits within the PSA have been classified into four
categories: (1) alluvial placers; (2) bench placers; (3) eluvial
placers; and (4) glacial placers. Table 8 summarizes their general
characteristics and production history and 1ists examples of each
type. More detailed descriptions of the major producing drainages and
brief descriptions of other streams having placer potential are given
in appendix D. Placer drainages are located on figure 14.

Placer gold appears to have been derived from glacial erosion and
fluvial concentration of gold from numerous small high-grade
epigenetic lode gold deposits located in the PSA. Bedrock in the
region has been extensively eroded by glaciers at least five times
during the Pleistocene (94). Gold placers were 1ikely developed
during preglacial and interglacial stages as well as since the last
glacial advance. Preservation of preglacial and interglacial placers
is largely dependent upon their location relative to later glacial
scour. Preserved placers recognized by their relative high degree of
compaction and cementation, have been identified along Crow (P-93),
Mills (P-79) and possibly Quartz Creeks (P-81). The time elapsed
since the last glacial stage and minor postglacial advances has been
insufficient to allow the development of large high-grade placer
deposits such as those found in interior Alaska. The existing
deposits occur as small, occasionally rich, placers in current stream
valleys.

Placer gold found in the PSA is generally fine grained (less than
0.08 in.) and flaky. However, coarser gold, including nuggets
weighing up to several ounces, has been recovered from Crow (P-93),
Gulch (P-73) and Bear (P-91) Creeks. Placer gold fineness ranges from
770 to 850 in most drainages though that in Bear (P-91), Crow (P-93),
and Winner (P-94) Creeks is only about 700 fine. Gold to silver
ratios determined for gold recovered from several placer samples are
listed along with their respective gold, silver, and base metal
contents on table 9. Examination of the data shows that gold samples
collected from several drainages including Cooper (P-86) and Quartz
(P-81) Creeks have variable gold contents (572 to 820 fine) and
gold:silver ratios (3.7:1 to 18.3:1). Many placer samples examined
under the microscope appear to contain more than one type gold as
distinquished on the basis of color and shape. These data suggest
that gold is provided from multiple source areas in these drainages or
that the gold has been provided by multiple erosional/transport cycles.

Wt



TABLE 8. - Summary of placer deposit types in the PENINSULA Study area

1 2] 3/ Gold Production Development
Deposit Type]l General Characteristics Size Grade Character- History Potential
| istics

I
1. Altuvial |[Grave! deposits resulting

—— s e e e s e ]

I I
| |
{ |
| I
| |
| |
] |
| |
i ]
| |
] |
| |

Placers | from the depositional and
|sorting processes of exist-
|ing streams. Include
|gravel bars, channel depo-
|sits, flood plain deposits,|
jand alluvial fans. |
|

a. Gravel [Relatively loose sandy mod-|Small. |Low to High. 1Gold is typi-

Bars lerately sorted gravel. Pay|Typical bars{Up to oz|cally fine-
streaks often discontinous |may contain Igo]d/ydé |grained
land confined to near sur- Jup_to 10,000|recovered }(LO.04 1in
| face accumulations of flood]yd3. | from samples
|gold.1/ | |collected. |flaky (read-
| | |Production
| | | grades of |water).
i | 10,01 to 0.02 |
I | loz gold/yd3 |
| I | reported. |
| | [Low grades |
| | {(L0.003 oz |
| | igold/yd3) |
| I Ihave been |
i | |identified on|
| | |the Kings |
{ | |{P-46), Snow |
| | 1{P-50), and |
| | |Trafl (P-58) |
| | |rivers |
| | | |
| | | |
| | | |
| | | |

b. Channe) |Stratified gravels consis- |Very small. |High.

Deposits [ting of relatively loose |Deposits arelProduction
|sandy actively migrating |[small and |lgrades for |the surface
Igravels resting upon mod- |discontin- |suction dred-lwith increas-
lerately consolidated clay- luous. High-|ges of 0.05

|

|Gravel bars have
|been mined using
| small mechanized
lequipment on

|diameter) andiSixmile (P-72}),

{Canyon (P-76),

11y floats on|Mills (P-79),

|Crescent (P-83),
land Resurrection
[{P-90) creeks.

S
|Gold is fine |Suction dredges
Igrained near |have been

T
|
|
1
|
|
|
|
]
|
|
i

|Additional depo-
|sfts have been
|identified on
|most streams hav-
|ing previous pro-
|duction history
|and also on the
{Kings (P-4b),
|Snow (P-50),

| Trail (P-58),
land Xenat (P-8/)
| rivers.

[Large suc-

|tion dredges (G8
lin.) might have

| success mining
|these deposits.
|However, highly
|lefficient gold

| recovery techni-
{ques will be
|needed to adequa-
|tely recover the
gold due to its
{size and shape.

1
|Suction dredging
|will continue on

| successfully used|previously mined

|to mine these

[{P-79), Canyon
1{P~76), Resur-

1Gulch (P-73),

Inuggets up tolSixmile (P-72),

|Crow (P-93),
|Cooper(P-86),

{drainages. Addi

ling size and |deposits on Mills|tional areas

fcould include the
|Kings (P-4b),
|Placer (P-59),
|Trail P-%8),
|Avery (P-36),
|Crescent (P-83),
|IFalls (P-55),

|Bertha (P-64) andiMartin (P-53)

Ibearing gravels with angu- |grade poc- |to 0.5 gz jweight on
|1ar bedrock fragments and |kets typi- |gold/yd® are |bedrock.
|boulders on bedrock. _lcally con- |not unusual. ICoarse flakes|rection (P-90),
|tafn L100 land small
|yd3.
11/2 oz or
{more may be
| recovered
|within the

land 1n bed-
lrock frac-
| tures.

|
|
i
|
|
|
|
I
!
|
I
]
|
]
|
|
|
I
|
|
I
!
|
|
!

| several other

|Recovery of 1/4

|Seattle (P-70,

|clayey conso-|drainages on the land Ship (P-54)
[11dated layeriKenai Peninsula. |creeks.

|to several oz per|

|day have been

| reported depend-
|ing upon dredge

|sfze, water con-
|ditions and ore

|concentrations.

1/Flood gold consists of small (LO.0t in.) very
at depth.

43

1 thin flakes readily transported by streams durin
The gold s commonly deposited near the surface and at the head of gravel bars.

Yalues common

? flood condition.
y do not persist



TABLE 8. - Summary of placer deposit types fn the PENINSULA Study area -- Contfnued

| | 27 ] 37 1 Gold | Production | Uevelopment
Deposit Typel General Characteristics | Size | Grade | Character- | History | Potential
: | | } istics | |
] I |
c. Flood |Deposits tend to consist of |Small to |Medium . |Gold is |A significant jContinued placer
Plain |poorly sorted moderately- I[large. | These Imostly fine |portion (50 pct |[mining can be
Deposits |consolidated, stratified |(depending I[deposits havelgrained and |+) of the total Janticipated on
lgravels containing a sign- |upon drain- |variable |flaky with |placer gold | the historically

d. Alluvial
Fan
Deposits

|ificant clay-s11t matrix [lage).
lresting directly on bedrock|Greater than|highest

|grades with

| some coarsen-

ling to be

Iproduction from Imined drainages.
|the Kenai Penin- [New and/or addi-

|or, as at portions of
|Resurrection Creek (P-90),

lone million |grades occur-lexpected on
lyd3 of gra- [ring in pre- |bedrock.

|upon clay hard pan. Ivel occur Jvious chan-
lalong the |Inels. Pro- |1/2 oz or
[Kings (P-46)|duction |more have
|Trail (P-58)|grades of |been recov-

[Kenaf (P-8/)10.008 to 0302|ered from a

INuggets up toldeposit.

|sula has come

[ tional operations

|from this type ofimining flood

Mined
lon Resurrection
}(P-90), Bear
1(P-91), Crow
1(P-93), Mills
[{P-79), Canyon
1{P-76), Sixmile

|plain deposits
|could develop
jupon the Kings
|(P-46), Trail
| (P-58), Placer
|(P-59), and
|Avery (P-36)

1(P-72), Crescent |rivers and on
|(P-83) and other |Billings (P-41),
lcreeks. Histori-]and Seattle

lcally these
| deposits were
|first mined by

1(P-70) creeks
Ishould gold
Iprices rise sig-

Ipick and shovel, Inificantly. Mining

| followed by
|hydraulic tech-
Iniques and most
i recently by
|mechani zed
lmethods.

|

|

Iwill require
lusing mechanized
lequipment with
|refined recovery
| techniques capa-
|ble of effi-
|ctently recov-
Jering L60 mesh2/
1gold.

ILimited amounts |Alluvial fans

|of gold have been|previously mined
{produced from |may be mined in
|this type of |the future. Fans
ldeposit. Produc-ineeding further
|tion has occurredjevaluation occur

I

)

:

| fand Snow loz gold/yd® |few streams.
] | (P-50) |have been

| Irivers and |reported. |

| lon Resurrec-| |

| |tion (P-90),1 |

| 1S{xmile | |

| 1{P-72), and | |

| |Upper Crow | |

| 1(P-93) | |

| {creeks. | |

| I | |

| | | I

) | I |

| | | |

| | | |

| | | |

| | | |

| | | |

|AVluvial fans develop where|Small to [Low to |Gold 1s gen-
| streams having relatively [Medium. |MedTum. |erally fine-
|steep gradients develop | Typical [Production |grained and
Imore gradual gradients. falluvial | grades of | flaky with
ISuch deposits on the Kenai |fans consist]0.01 to 0.02 |particles
|Peninsula consist of poorlylof_ 250,000 ' |oz go]d/yd3 160, 08-1n.

| sorted, unconsolidated 1yd3 or less. lhave been [rare. The

Igravels with a moderate to |Larger fans |reported from|gold occurs

|high clay content occurring|containing

|in fan-1ike patterns.

|one deposit
|in excess ofibut Bureau
11 million [sampling

land is
lyd3 occur atlindicates

|the mouth oflgrades are |sent from
|Lynx (P-61),]generally | surface to
[Sitvertip  [LO.005 gz | bedrock.
|(P-75), and |gold/ydd.

|Bear (P-91)

{creeks.

|
| |
| |
| I
] |
| |
| i
| ]
| I
I i
| |
] |
| |
! ]
| |
| |
| !

| from alluvial
| fans formed by

|in distribu- |western tributa-
|tary channelsiries to Sixmile

|Creek (P-72),

|commonly pre-lat Bertha Creek

| (P-64) and more
|recently from
[Hargood Creek
|(P-82).
lof the bench

Jon Lynx (P-61),
1Stlvertip (P-/5)
|Ship (P-54),
|Bear (P-Y1)

|and possibly

| several other
|drainages on the
{Kenai Peninsula.
|The tendency for

Portionslgold to occur in

|channels within

|deposits on Lower|the fan deposits
ICrow Creek (P-93)|must be consi-

|appear to be
|laliuvial fan

|dered for proper
levaluation.

| deposits but theyl|
{have been class- |

]ified as bench
|deposits.

2/mesh: refers to the number of openings per square inch of screen

Hé



TABLL 8. - Summary of placer deposit types in the PENINSULA Study area -- Continued

I I 2/ I 37 1 Gold 1 Production T ~Development
Deposit Typel General Characteristics | Size | Grade | Character- | History | Potential
: | | | istics | |
| I I I I
2. Bench |Deposited by streams at |Smail to |Low to Medium|Gold is gen- |Bench deposits |Future mining of
Deposits |higher elevations within [Large. |Bench gravelslerally less |have supplied a |bench deposits
Ipresent valleys prior to |Benches con-ltend to be [than 0.1 1n. |significant |may occur on
|formation of the more deep-itaining in |lower in lin diameter |portion (up to 50]historically
|1y eroded active stream |excess of 1 |grade but land flaky Ipct) of the totallmined drainages.
Jchannels of today. Some ofimillion yd3. |have been lwith Yocal Iplacer gold pro- [Hydraulic mining
Ithese deposits which include have been |conducive {exceptions |duction from the [will likely be
|abandoned channels were |identified |to mining |such as on |Kenai Peninsula. |replaced by mech-
lapparently deposited duringlon several |using rela- |Crow Creek | The majority came|anized methods for
linterglacial periods prior |drainages |tively high [where nuggets|from 2 drainages:|larger deposits.
|to the most recent advance,|including: |volume, low lup to 1 oz [Crow Creek (P-93)ISmall high grade
|Gravels tend to be poorly [Resurrection]cost hydrau- [have been land the junction |deposits may be
{to moderately well-strat- |(P-90), [14¢c methods. |recovered. larea of Canyon |mined using pumps
|ified, poorly sorted, and |Sixmile |Production | land Mills Creek |to supply water.
{moderately well-consoli- |(P-/2), and |grades of | |(P-76). Addi- |
jdated. Benches occur at [Canyon (P-- {U.005 to 0.04| [tional production|
ilevels of a few feet to 176) creeks. loz gold have | | has come from |
Imore than 150 ft above |Significant |been repor- | |Resurrection }
Jcurrent streams. Bench 1(GZ0u,000) [ted. Lower | 1{P-90), Sixmile |
Igravels are often covered |yd3 volumes |grades are | |(P-72), East |
|by avalanche debris. |of bench |1ikely for | |Fork and Gulch |
| |gravels also|the bulk of | 1{P-73), Quartz
i |occur on | the deposits | | (r-81), Cooper
] |Crow (P~93),lidentified. | |(P-86), Stetson
| |Mi11s (P-79)|Samples col- | 1{P-85), and Lynx |
| |Quartz |tected from | 1{P-61) creeks. |
| {(P-81) and [Canyon Creek | | |
| Ipossibly on land East Fork| | |
| ILynx (P-61),|Creek benches| | |
| |Hargood |range from | | |
| |(P-82), 10.004 to | I |
| [Stetson 10.016 oz | | |
| |{P-85), | gold. | | |
l |Seattle | | | |
| 1{P-70) and | | I |
| |Ninner(P-94)| | | |
| | | | 1 |
3. Eluvial  |Concentration of heavy |No data. |Low. 1Gold is {None. The Grant |Exploration
Deposits Iminerals due to the winnow-| |Economic con-|reported to |Lake Development |activity, possibly

ling action of gravity and |
|downhill creep. Occur as |
Iirregular sheets of angular|
lrock fragments and sofl |
imant1ing hillside slopes
|below gold-bearing quartz
|veins,

|
1
|
|
|
|
]
]
|
|
|
|
|
|
l
!
|
i
|
|
l
|
I

jcentrations |be rough, |Co. sampled for [followed by
|have not yet |nuggety and {eluvial placer Imining if

|been located. |fine grained.|potential below [warranted, might
|Coarse gold ([the Case Mine Ibe anticipated
1{G0.1 in) has}{S-231) but couldjon slopes below

|not been |not identify {exposed gold-
|identified. Jeconomic concen~ |bearing quartz
|trations. |veins such as

Ithose occurring
lon the north side
|of Falls Creek
[{P=55), on the
|steep slopes
|between Summit
Jand Slate Creeks,
|the Crow Pass
{area near
|Girdwood, and
|along Palmer
|Creek near Hope.




TABLE 8. - Summary of placer deposit types in the PENINSULA Study area -- Continued

! 27 1 37 1 Gold ! Production | Development
Deposit Typel General Characteristics Size | Grade | Character- | History | Potential
| | | jstics | |
I I I I |
4, Glacial [Consist mostly of till or |Small to |Low. [Gold is diss-|Minor production |Some potential
Deposits |very poorly washed largely |Large. |Economic con-|eminated Imay have come | for exploration
lunstratified gravels Icentrations |throughout |from what are lor mining of
Icontaining abundant clay Iwere not |these depo- |believed to be Iglacial placers
land angular rock fragments. |identified. |sits and is [mostly till Imay exist along

| These deposits often form
Isteep cut banks up to 200

Ibest descri- |deposits near thel|portions of Crow
Ibed as being Imouth of Juneau [(P-93), Tower

I
I
|
I
I
I
|
!
I
|
|
|
| subsequent stream action as|
|
|
|
I
|
|
|
|
I
|
|
I

I

I
| ft high where eroded by | fvery fine |Creek (P-7/). {Juneau (P-//7),

I Igrained and |Alluvial placers |and Palmer (P-90
lat the mouths of Juneau I [thin (flour [produced from Icreeks. However
|(P-7/) and Palmer (P-90) [ fgold). |the erosion of |these deposits

¥ |creeks. I I |1arge recessional|may be a source
. | I I Imoraines such as |of gold which can
| | I |at Palmer- |become concentra-
| I | |Resurrection [ted into alluvial
| | I Creek and Mills- |placers.
| I | [Canyon Creek |
| | | |junctions have |
| I I |been previously |
| | | | discussed. I
| I | | |
2/Size
~ Small L 100,000 yd3.
Medium 100,000 - 1,000,000 yd3,
Large G 1,000,000 yd3.
3/Grade

Low L 0.05 oz gold/yd3.
Medi um 0.05 - 0.02 oz go]d/yd3.
High G 0.02 oz gold/yd”.




TABLE 9. - Composition and Gold to Silver Ratios of Placer Gold

Collected from the PENINSULA study area

fLocation]| 2/l Composition | Gold/Silver
Stream Name No. | Sample # | Gold |Silver| Base | Ratio
I | | ] | |
Avery River | P36 | 5453 | 822 | 73] 105 | 11.3
I | I I | I
Bear Creek | P91 | 5872 | 697 | 267 | 36 | 2.6
| | | | | |
Bertha Creek | P64 | 4912 | 773 | 215 | 12 | 3.6
Bertha Creek | P64 | 5519 | 777 | 100 | 123 | 7.8
| | | | | I
Billings Creek I | 7222 : 664 | 157 } 179 { 4.2
| |
Canyon Creek | P76 | 4752 | 840 | 96 | 64 | 8.8
Canyon Creek I P76 } 4753 = 855 } 93 } 52 I 9.2
Coghill River | P38 | 5439 | 799 | 83| 118 | 9.6
| | l | | | '
Colorado Creek | P80 | 5667 | 680 | 278 | 42 | 2.4
| | | l | |
Cooper Creek | P8 | 4805 | 572 | 156 | 272 | 3.7
Cooper Creek | P86 | 4841 | 80 | 136 | 44 | 6
Cooper Creek : P86 | 5256 | 770 | 42 | 188 | 18.3
| | | | I
Crescent Creek | P83 | 5260 | 770 | 82 | 147 | 9.4
Crescent Creek | P83 | 5261 | 770 | 124 | 106 | 6.2
Crescent Creek | P83 | 5262 | 818 | 64 | 118 | 12.8
Crescent Creek ; P83 { 5356 { 773 } m { 116 , 7
Crow Creek | P93 | 4736 | 711 | 154 | 135 | 4.6
Crow Creek | P93 | 4737 | 744 | 206 | 50 | 3.6
Crow Creek | P93 | 4739 | 719 | 209 | 72 | 3.4
Crow Creek | P93 | 4740 | 706 | 248 | 46 | 2.8
Crow Creek | P93 | 4743 | 729 | 246 | 25 | 3
Crow Creek } P93 } 4744 { 715 = 206 } 79 { 3.5
Cub Creek | P72 | 5877 | 745 | 62 ’ 193 | 12
| | I | I
East Fork Creek | P73 | 4921 | 800 | 106 | 94 | 7.5
East Fork Creek | P73 | 4926 | 789 | 107 | 104 | 7.4
East Fork Creek | P73 | 4927 | 788 | 108 | 103 | 7.3
East Fork Creek | P73 | 4928 | 810 | 85| 105 | 9.5
East Fork Creek | P73 | 4929 | 797 | 154 | 49 | 5.2
East Fork Creek | P73 | 5511 | 802 | 130 | 68 | 6.2
East Fork Creek | P73 | 5512 | 802 | 118 | 80 | 6.8
| | | | | |
Falls Creek (C8)1/| P88 | 4848 | 808 | 23] 169 | 35.1
Falls Creek (B7)T/| P55 | 4858 | 776 | 127 | 97 | 6.1
Falls Creek (B7)TY} P55 | 5305 | 803 | } I
| I |
Granite Creek | P74 | 2481 | 803 | 9 | 101 | 8.4
Granite Creek | P74 | 2486 | 785 | 89| 126 | 8.8
| | | | | |

#q



TABLE 9. - Composition and Gold to Silver Ratios of Placer Gold

Collected from the PENINSULA study area

[Location| 2/1 Composition | Gold/Silver
Stream Name | No. | Sample # | Gold |Silver] Base | Ratio
| | | I [ |
Grant Lake | | I | I I
Headwaters } P56 | 7160 { 779 } 37 = 182 } 21
I
Gulch Creek | P73 | 2487 | 786 | 47 | 167 | 16.7
Gulch Creek | P73 | 2488 | 810 | B3 | 137 | 15.3
Gulch Creek | P73 | 2489 | 810 | 86| 104 | 9.4
Gulch Creek | P73 | 5868 | 761 | 110 } 129 | 6.9
I | | | |
Hargood Creek | P82 | 5835 | 804 | 186 | 10 | 4.3
Hargood Creek | P82 | 5836 | 731 | 215 | 54 | 3.4
Hargood Creek | P82 | 5837 | 764 | 211 | 25| 3.6
I [ | | | |
Ingram Creek } P69 l 2483 l 756 I 86 { 158 } 8.8
Kenai River | P87 | 4733 | 814 | 106 | 80| 1.7
Kenai River | P87 | 4915 | 80 | 80| 60 | 10.8
Kenai River : P87 } 4916 | 86 | 1N = 63 } 7.4
| |
Kings River Trib. | P47 | 5316 | 742 | 94 | 168 | 7.9
Kings River | P46 | 5373 | 812 | 100 | 88| 8.1
Kings River | P46 | 5379 | 827 | 104 | 69 | 8
| | I | I |
Lynx Creek | P61 | 24808 | 89 | 75| 96 | 11.1
Lynx Creek | P61 | 2480D | 807 | 104 | 89 | 7.8
Lynx Creek | P61 | 5604 | 770 | 227 | 3| 3.4
Lynx Creek | P61 | 5605 | 846 | 131 | 23] 6.5
| I | I I |
Lyon Creek | P66 | 2485 | 777 | 100 | 129 | 7.7
I I I I | I
Martin Creek | P53 | 5744A | 807 | 174 | 19 | 4,6
Martin Creek | P53 | 57448 | 89 | 67| 104 | 12.4
Martin Creek | P53 | 7128 | 808 | | | ——
Martin Creek | P53 | 7129 | 806 | 36| 158 | 22.4
Martin Creek I P53 I 7130 { 819 , 61 { 120 ; 13.4
Mills Creek | P79 | 5879 | 834 | 98 | 68| 8.5
Mills Creek | P79 | 71118B | 840 | 69 | 91 | 12.2
Mills Creek | P79 | 7113 | 854 | 19 | 127 | 45
Mills Creek | P79 | 7115 | 828 | 72 | 100 | 11.5
Mills Creek | P79 | 7200 | 831 | 43 | 126 | 19.3
| I I | | |
Placer River | P59 | 5580 | 752 | 225 | 22 { 3.3
| I | | |
Quartz Creek | P81 | 4820 | 747 | 144 | 109 | 5.2
Quartz Creek | P81 | 5522 | 795 | 122 | 83 | 6.5
Quartz Creek | P81 | 5523 | 817 | 97| 86] 8.4
[ | | [ | |
Resurrection Creek| P90 | 4911 | 837 | 17| 46| 7.2
| | | | I |

5o



TABLE 9. - Composition and Gold to Silver Ratios of Placer Gold

Collected from the PENINSULA study area

[Location] 2/ Composition | Gold/Silver
Stream Name | No. | Sample # | Gold |Silver| Base | Ratio
I | | | I |
Seattle Creek | P70 } 5530 | 735 | 96 } 169 } 7.7
l | |
Ship Creek | P54 | 2494 | 759 | 76 | 165 | 10
Ship Creek { P54 } 5745A : 824 { 57 } 119 { 14.5
Silvertip Creek : P75 | 4918 | 780 | 156 | 64 | 5
| | | | |
) | | I | I [
Sixmile Creek | P72 | 4923 | 814 | 119 | 67 | 6.8
Sixmile Creek | P72 | 4925 | 784 | 100 | 116 | 7.8
Sixmile Creek } P72 | 5878 | 874 | 36| 90 | 24.3
I | | | [
Stetson Creek | P8 | 5340 | 83 | 53 | 112 | 15.8
I | | | l |
Taylor Glacier I P44 | 5730 | 677 | 238 | 85 ’ 2.8
l I | |
Tincan Creek | P67 | 2484 | 768 | 136 | 96 | 5.6
I | I I | |
Twentymile River | P97 | 5766 | 871 | 581 71| 15
Twentymile River | P97 | 7223 | 839 | 24| 137 | 35
Twentymile River | P97 | 7224 | 805 | | |
Twentymile River { P97 { 7231 ! 810 = , {
Victor Creek l P51 { 4860 ’ 745 { 111 I 144 { 6.7
Walker Creek { P72 { 2491 ! 828 } 16 l 156 } 51.8
Winner Creek | P94 | 4746 | 716 | 213 | 72 | 3.4
Winner Creek I P94 l 4748 { 709 = 229 } 63 I 3.1
Wolverine Creek } P68 | 2482B | 748 I 68 1 184 l 11
| I I

1/ Refers to the Seward 1:63,360 USGS quadrangle map which creek is located

on.

2/ Sample numbers refer to locations plotted on figure 14.
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TABLE 10. - Estimated placer gold production and reserves for the PENINSULA study area by decade and drainage

| | | | | [ [ [ | ] | Tdentified
Drainage Loc. # }Pre 1910/1910-19]1920-29/1930-39}1940-49]1950-59]1960-69]1970-79| 1980-82 | TOTAL | Resougces
| | | | | | | | | | (yd?)
| | | | | | I | | | |
| | | | [ f [ | [ ! [
Crow Creek P93 | 23,000+| 5,000+| 8,000+| 5,000+]| 500+| 500+| 100+] 100+] 250-450 | 42,500+ | 1,000,000+
| | | | | I | | | | |
Canyon-Mills P76,79| 25,000 {10,000 | 3,000 | 2,000 | 100 | 500 | L100 ]200-500| 850-1150| 41,700+ | 2,000,000+
gV RO N R T R A
Resurrection- P90 | 8,000+| 3,000+| 1,000 | 8,000+| 1,000+| 1,000+| 1,000+| 2,000+]1800-2600] 26,800+ | 2,000,000+
Palmer Creek | 1 | | | = | l I | ;
[ | | | |
Lynx Creek P61 | 5,000+] 500+| L500 | 500+] L500 | 1,000+| L500 | 500+]| L50 | 7,500+ | 1,000,000+
| | | | [ | | | [ I . |
Bear Creek P91 | 2,000+| | 1,000 | 1,000 | | | ] 500+] 500+] 5,000+ | 1,000,000+
| | | | | | | | | | |
Y Gulch - East P73 | 1,500+] 500+ | | | I | 100+| 50-100 | 2,150+ |Undetermined
Sl R O T R N O N
Sixmile Creek P72 = 1,000+= 500+] | 100+= | | | 100+| 50-100 = 1,750+ } 3,000,000+
| I | | | |
Cooper-Stetson ,I 300+| 1,000+| | | | I | L100 | 50-100 | 1,350+ |Undetermined
Creek 6 | I | | | | | | | | |
| | | | | | | | | | |
Quartz Creek P81 I 300+|  100+] I I l I | 100+} 300-400 : 800+ I 750,000
| | | | |
Bertha Creek P64 { 500+l 200+= I } } : } Some ! L50 I 700+ %Undeterm1ned
Silvertip CreekP75 | 250+] 100+]| | | : 100+] | 100+l 100-150 I 650+ } 1,000,000+
| | | | | | |
Crescent Creek P83 { Some : Some 1 { { ‘ ‘ 1 ; 350-500 } 350+ }Undetermined
Other drainages | 500 | 500 | 50 } 50 | | | { 50 | 550-650 : 1,750 } ndetermined
| | | | | |
TOTAL I 67,450+}21,500+‘13,000+=16,600+= 1,600+= 3,1oo+{ 1,1oo+} | 11,750,000+

3,800+{4950-6800=*]33,000+'

* Rounded to nearest 1000 ounces.




Additional work is needed to relate placer gold deposits more
specifically to source area(s) and to determine whether gold to silver
ratios can be related to distance from source.

Production and Reserves

Placer gold production in the PSA came mostly from streams located
in the northern portion of the Kenai Peninsula and Girdwood areas.
The total estimated placer gold production is summarized on table 10
by drainage and decade. Placer gold production for 1980 to 1982 is
estimated to have ranged from 900 to 2650 oz/yr (table 11).

Order of magnitude resource estimates for placer gold bearing
gravels remaining on past producing drainages have been attempted for
purposes of indicating the size and distribution of placer deposits.
These estimates were made by multiplying the length of the stream
section being evaluated by the average width of the flood plain as
identified from available maps and information obtained during field
traverses, times the average estimated depth. Depths used are based
on field observation as much as possible. The identified resources
remaining on past producing drainages exceeds 11,750,000 yd3. The
largest resources occur on Sixmile (P-72), Canyon (P-76), Mills
(P-79), and Resurrection-Palmer (P-90) Creeks. Identified resources
for several additional nonproducing drainages are given in appendix C.

Mineral Development Potential

Many drainages in the PSA are moderately to highly favorable for
development of placer gold deposits. The best have been and/or

TABLE 11. - Estimated placer gold production for the PENINSULA
study area during 1980, 1981, and 1982.

Estimated Production (Troy oz)
1980 1981 1982

1,000 - 1,300 900 - 1,200 } 400 - 600

Stream Names

Resurrection Creek, Bear Creek

Canyon Creek, Mills Creek 300 - 400 350 - 450 | 200 - 300

I
|
|
I
I
|
Quartz Creek, Crescent Creek | 150 - 200 | 400 - 500 | 100 - 200
Hargood Creek I
Crow Creek | 50 - 100 | 100 - 150 | 100 - 200
I | |
Miscellaneous | 150 - 250 ] 250 - 350 | 100 - 200
(East Fork and Sixmile, | | |
Falls, Stetson and l I |
Cg?per, Lynx, Gulch | I |
Silvertip Creeks) l | |
| | |
TOTAL (o0z) } 1,650 - 2,250 } 2,000 - 2,650 : 900 - 1,500

are currently being mined commercially (defined in this rsport as
capable of sustained production at a rate exceeding 50 yd?/d).
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These include Falls (P-55), Lynx (P-61), Sixmile (P-72), Gulch-East
Fork (P-73), Silvertip (P-75), Canyon (P-76), Mills (P-79), Quartz
(P-81), Hargood (P-82), Crescent (P-83), Cooper (P-86), Resurrection
(P-90), Bear (P-91), Crow (P-93), and Winner (P-94) Creeks and the
Kenai River (P-87). Additional streams having moderate or high
mineral development potential for placer gold include the Avery
(P-36), Northwest Fork Coghill (P-38), Kings (P-46), and Placer (P-59)
rivers and Siwash Bay (P-34), Martin (P-53), Ship (P-54), Lyon (P-66),
Tincan (P-67), and Seattle (P-70) Creeks.

The discovery of significant quantities of new high grade (greater
than 0.02 oz go]d/yd3) placer deposits is not anticipated to occur
in the PSA. However, if gold prices increase (to levels of
approximately $800-1,000/0z or more), large volumes of currently
subeconomic-marginal grade placers (0.003-0.01 oz go]d/yd3) such as
the benches on Sixmile (P-72), Canyon (P-76), Mills (P-79),
Resurrection (P-90), and Crow (P-93) Creeks could be developed. Some
possibility exists for the discovery of locally high grade abandoned
channels within the bench deposits.

CONSTRUCTION MATERIALS
Types

Construction materials include bedrock suitable for a variety of
uses and sand and gravel used primarily as fill. Deposit locations
referred to in the text are shown on figure 14.

Bedrock Deposits

Metasandstone has been quarried for use as riprap, fireplace facing
stone, foundation stone and the construction of rock panels. Several
currently or recently active sources are described in appendix C
(S-278, S-309, S-317, and S$-322).

Several igneous dikes have recently been located as sources of
building stone. These are also described in appendix C (S-305, S-306,
and S-308).

Slate has been quarried near Kenai Lake for use in the construction
of rock panels and has been located upon for use as haydite
(expandable aggregate) near Moose Pass (see appendix C S-322, §$-232).

A limestone deposit suitable for use as a source of agricultural
lime and possibly as a building stone is currently being developed in
the vicinity of Russian River (S-237). A similar but smaller deposit
occurs near Seward (see appendix C, S-202).

The Bureau has located rock potentially suitable for a variety of
construction uses throughout the PSA. However, most locations are too
inaccessible to be considered as viable sources at the present time.
An unusual and relatively accessible occurrence of interbedded red and
green slate on Mills Creek (S-321), is described in more detail in
appendix C. The Bureau identified specimen grade quartz crystals
Xf-]ZO) in association with the Billings Glacier stock near Whittier,

aska.
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Sand and Gravel Deposits

Sand and gravel deposits occur along the current highway and
railroad corridors in association with nearly all of the historic and
potential placer gold producing drainages. Especially large volumes
of gravel are associated with the Placer, Trail, Snow, Kenai, and
Resurrection Rivers. Most deposits occur as flood plain and/or bench
gravels, though alluvial fans, associated wth Bertha, Spokane, and
Silvertip Creeks, among others, have been exploited as local gravel
sources for construction and maintenance of the highway system.

Production and Reserves

Small quantities of common variety mineral deposits have been
produced from the PSA and include rock used as building stone, facing
stone, and riprap, and sand and gravel used primarily for fill.

Larger but undetermined quantities of rock and sand and gravel have
been produced from State or private sources within or adjacent to the
CNF primarily in the Seward area.

Large reserves of rock suitable for riprap and construction ?urgoses
and sand and gravel deposits occur throughout the PSA. Use will be
determined largely by need and project locations. Table 12 summarizes
reserve estimates for a few of the rock sources identified within the
study area. No attempt has been made to calculate reserves for sand
and gravel deposits.

TABLE 12. - Identified resource estimates for bedrock industrial mineral
deposits within the PENINSULA study area.

[ | Amount |
Location | Use | Tons | Source
| | i .
Rec 3-9 (S-232) | Haydite (expandable | 5 million+| (55)
| aggregate) [ l
Goodluck (S-237) Agricultural Lime | 96,000 | (71)
Hope Road Quarry (S-309)| Fireplace Facing Stone | 200 | (68)
Silvertip Quarry (S-278)| Riprap | 10,000 +|This report
Peters?g g;gﬁk Quarry Fill, septic rock } 10,000 +{This report
RS and S Quarry (S-322) | Rock panels, facing | 73,000 | (68)
stone = }

Mineral Development Potential

Large resources of construction quality materials occur in the PSA.
Present quarrys and pits will continue production and new sources will
be developed as the need arises in areas of high population and along
the transportation corridors.



SUMMARY

This assessment of the PSA indicates that the area has high mineral
development potential for placer gold and small lode gold deposits.
Ngw ocgurzences of precious metals, antimony, and molybdenum were
identified.

PLACER DEPOSITS

Bulk placer sampling methods were highly effective in identifying
medium to high grade (greater than 0.005 oz gold/yd3) placer
deposits on historically producing streams. _Samples containing gold
concentrations ranging from 0.002 oz gold/yd” or less to over 1 oz
gold/yd3 were collected. Bulk samples collected from several
drainages not previously known to have placer gold potential such as
the Kings River, Cotterell, Taylor, and Claremont Glacier drainages
located in the east central portion of the Kenai Peninsula, the Avery
River, NW Fork Coghill River, Lafayette Glacier, and Crescent Glacier
drainages located on the east side of Port Wells and an unnamed
glacial drainage on the west side of Unakwik Inlet cogtained
concentrations ranging from 0.002 to 0.01 oz gold/yd°.

LODE DEPOSITS

Sampling and evaluation of prospects and mines identified several
which have high development potential as small lode gold mines (S-214,
$-226, S-227, S-254, and S-289). Several of these small high-grade
deposits may provide opportunities for small-scale mining and shipment
of the ore to a central mill.

Bulk placer sampling suggests the presence of two potentially
mineralized, north-northeast striking belts of metasediments in the
PSA. These belts are composed of limonite stained Valdez Group
metasediments cut by numerous felsic dikes and sills and
sulfide-bearing quartz veins. One belt extends northeast from the toe
of Wolverine Glacier along both sides of the Kings River to Blackstone
Glacier. The second was traced twelve miles northeast from Davis Lake
to the headwaters of Unakwik Inlet. The Dartmouth Glacier occurrence
(A-16) and Kings River occurrence (S-183) are examples of two new lode
deposits located by following up on anomalous placer data.

Traversing of potentially mineralized terrane, examination and
sampling of color anomalies, and following up on stream sediment
samples resulted in the discovery of several additional mineral
occurrences including $S-169 (molybdenum), S-170 (quartz crystals),
$-222 (gold), S-234 (antimony), S-281 (silver), and $-283 (gold).
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EXPLANATION OF HEADINGS AND ABBREVIATIONS USED FOR APPENDICES A, B, and C

LOCATION: Refer to Figure 14 for location of the property identified by
the "Map No."

QUADRANGLE: Refers to USGS quadrangle, scale 1:63,360.

REFERENCE
NUMBERS: Several different reference numbers are used due to the fact
that not all properties are catalogued under any single
system. These are all referenced in the bibliography except
Map No.

MAP NO.: U.S. Bureau of Mines RARE II project number designation
(255)  for the property location on Figure 14.

KX NO.: State of Alaska. MinFile. Automated System for Alaska
(91) Mining Claim Information.

TYSDAL NO.: U.S. Geological Survey Miscellaneous Field Studies Map
(51) MF-880-A.

MAS NO.: U.S. Bureau of Mines Minerals Availability System.
(191)

BLM NO.: U.S. Bureau of Land Management. Mining Claim Report,
(AA000147)  Chugach National Forest.

MS NO.: U.S. Bureau of Land Management. Mineral Surveys, Land
(1539) Status, and Use Records.

EXPLANATION TO LISTINGS:

1. Localities are shown on figure 14, Letter designations for lode
mines are the initial letters of the 1:250,000 scale quadrangle on
which the locality occurs: Seward, Cordova, Valdez, Anchorage,

Blying Sound, Bering Glacier. Placer localities are prefixed with
a "P", regardless of quadrangle.

2. a) Names of the locality show the most commonly used name first,
followed by other names that have been used to refer to the
property.

b) Double lines under the name designate past mines.

¢) Single underline designates a prospect with high potential.

d) Asterisk by name indicates newly named and/or identified
occurrence.

ABBREVIATIONS USED

ND -~ No data Fel Plut - Felsic Pluton

NA - Not applicable Metased - Metasediments including
Qv - Quartz vein slate and quartzite
Spec - Specimen
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APPENDIX A - Lode deposit descriptions, Anchorage Quadrangle,

Peninsula study area, Alaska

Map No. Name

A-16 Dartmouth Glacier Occurrence.
A-17 Lafayette Glacier Occurrence.
A-18 Crescent Glacier Occurrence.
A-19 Cann and Minor Prospect.
A-20 Griset and Benson Prospect.
A-21 Charles Cameron Prospect.

A-22 Last Chance Prospect.

A-23 Alaska Wonder Ledge Prospect.
A-24 Walters, Brasslin, and Atkinson Prospect.
A-25 Mt. Curtis Occurrence.

A-26 Paymaster Lode Prospect.

A-27 Barry Arm Antimony Prospect.
A-28 Capital Hill Prospect.

A-29 Dog Occurrence.

A-30 Alaska Homestake Mine.

A-31 Point Doran Occurrence.

A-32 H. G. Cloes Prospect.

A-33 Lagoon Creek Prospect.

A-34 Olson and Viette Prospect.
A-35 Roth and Johnson Occurrence.
A-36 Raggedie Ann Occurrence.
A-37 Jewel Mine.

A-38 Monarch Mine.
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A-39
A-40
A-41
A-82
A-43
A-44

Brenner Mine.
Bahrenberg Mine.

Eagle River Prospect.

Meares Glacier Occurrence.

Mt. Castner Occurrence.

Unnamed Occurrence.
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Sample location map for the Dartmouth Glacier Occurrence (A-16).

ILLUSTRATIONS

Sample Tocation map for the Jewel Mine workings (A-37).

Sample location map for the Monarch Mine workings associated

with the north and

south veins (A-38).

Sample location map for a short Monarch Mine adit developed

upon a crosscutting vein (A-38).

Analytical results
Analytical results
Analytical results
Analytical results
Analytical results
Analytical results
Analytical results
Analytical results

Analytical results

TABLES

Dartmouth Glacier Occurrence (A-16).
Lafayette Glacier Occurrence (A-17).
Crescent Glacier Occurrence (A-18).

Alaska Wonder Ledge Prospect (A-23).

Mt. Curtis Occurrence (A-25).

Alaska Homestake Mine (A-30).

Unnamed prospect near Lagoon Creek (A-33).
Olson and Viette (A-34).

Jewel Mine (A-37).

Recorded production, Monarch-Jdewel Mine, Girdwood Mining

District, Alaska.
Analytical results
Analytical results

Analytical results

Monarch Mine (A-38).
Brenner Mine (A-39).

Bahrenberg Mine (A-40).
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NAME (other names): Dartmouth Glacier COMMODITIES: Au, Ag, As
Occurrence

LOCATION: Quadrangle: Anchorage A-2 SE 1/4 Sec 33 T 13N R 10E
Meridian: Seward
Geographic: This occurrence is located on the northwest
side of the divide between the northwest fork
of the Coghill River and Dartmouth Glacier at
an elevation of 2,000 to 2,100 ft.

REFERENCE NUMBERS:

%gg Kx Tysdal MAS BLM MS
-16 NA NA NA~ NA~ NA

HISTORY & PRODUCTION:

1981 - Discovered and sampled by the Bureau.
No production.

RESOURCES: ND

OPERATING DATA:

None.

GEOLOGIC SETTING:

Mineralization consists of several subparallel quartz veins developed
along shear zones in and along the margin of a small granitic stock
exposed over an area 100-ft long and 50-ft wide. The veins strike north
and dip either 30-55°E or 75°W. Spur veins striking N30°E occur along
one vein. Veins range from 2-in. to 3-ft wide and contain disseminated
grains and massive pods of arsenopyrite with lesser disseminated galena
and pyrite. Chalcopyrite was identified in a small podiform concretion
in a 4-ft wide shear zone striking northeasterly in hornfelsed country
rock near the stock (5706E).

BUREAU WORK:

A sketch map of the outcrop showing sample locations was made (fig.
A-1). Data from eight samples (5706 A-H) are listed on table A-1.
Mineralization is apparently restricted to an area measuring 100 x 50
ft. Additional work is warranted in the vicinity of this occurrence as
virtually no recorded mineral exploration has occurred. Mineralization
could be more extensive than that sampled. Moderate mineral development
potential.

REFERENCES:

None
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Dartmouth Glacier Occurrence
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NAME (other names): Lafayette Glacier COMMODITIES: Au, Ag
Occurrence

LOCATION: Quadrangle: Anchorage A-4 1/4 Sec 15 T 1IN R 9E
Meridian: Seward

Geographic: This occurrence is located near Lafaygtte
Glacier on the east side of College Fiord.

REFERENCE NUMBERS:

Map Kx Tysdal MAS BLM MS
A-17 NA NA NE™ NA™ NR

HISTORY & PRODUCTION:

1980 - Mineralized float identified by the Bureau.

No production.

RESOURCES: ND

OPERATING DATA: None.

GEOLOGIC SETTING:

Mineralization consists of quartz and metasedimentary float containing
pyrite and anomalous silver values. Felsic dikes and stained quartz

veins are exposed in the valley walls and cirque at the head of
Lafayette Glacier.

BUREAU WORK:

A placer sample consisting of 0.1 yd3 of surficial gravels containing
anomalous gold values (0.001 oz go]d/yd3) and mineralized appearing
float were collected in 1980. Data from samples 5434 and 5435 are
listed in table A-2. Additional evaluation of the area is warranted
based upon the color anomalies present and the samples collected. Low
mineral development potential.

REFERENCES:

None
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iDescriptions

Lafayette Glacier Occurrence
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NAME (other names): Crescent Glacier COMMODITIES: Au, Ag
Occurrence

LOCATION: Quadrangle: Anchorage A-3 SE 1/4 Sec 19 T 1IN R 9E
Meridian: Seward
Geographic: This occurrence is located near Crescent
Glacier on the east side of College Fiord.
REFERENCE NUMBERS:

%g? Kx Tysdal MAS BLM MS
-18 NK NA NA— NA— WA

HISTORY & PRODUCTION:

1980 - Mineralization in float identified by the Bureau.

No production.

RESOURCES: ND

OPERATING DATA:

None

GEOLOGIC SETTING:

Mineralization consisted of one piece of quartz float containing pyrite,
arsenopyrite, and chalcopyrite. Based upon size of the quartz boulders
sampled, the vein must be at least 10-in. wide from which it was
derived. Felsic dikes and stained quartz veins are exposed along the
valley walls and cirque at the head of Crescent Glacier.

BUREAU WORK:

A placer sample containing anomalous gold values and a sample of quartz
float were collected in 1980. Though values are low, additional
evaluation of the area may be warranted due to recent deglaciation and
the lack of prospecting in the area. Data from sample 5430 are listed
on table A-3. Low mineral development potential.

REFERENCES:

None
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Crescent Glacier Occurrence

TABLE A-3. - ANALYTICAL RESULTS -
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NAME (other names): Cann and Minor COMMODITIES: Au, Ag
Prospect

LOCATION: Quadrangle: Anchorage A-3 NE 1/4 Sec 29 T 12N R 9E
Meridian: Seward
Geographic: This prospect is reported to be located on
the east side of College Fiord about 2 mi
north of the mouth of the Coghill River between
sea level and 250 ft above sea level.

REFERENCE NUMBERS:

ﬂg% Kx Tysdal MAS BLM MS
A-T9 209 NA 112 N NA

HISTORY & PRODUCTION:

1913 - Reportedly owned by J. H. Cann and C. J. Minor (86).
No reported production.

RESOURCES: ND

OPERATING DATA:

Workings consisted of a 65 ft adit near sea level and stripping on the
vein at 250 ft above sea level.

GEOLOGIC SETTING:
The geologic setting is described by Johnson (86):

"The country rock at the tunnel is slate and massive graywacke
cut by an acidic dike. The vein is closely associated with the
dike, in places cementing the shattered dike rock. The tunnel
is driven S9°W along a fault that intersects both dike and
vein. The quartz exposed ranges in width from a few inches to
6 ft. The dike has a maximum observed width of 5 ft. Some
calcite-bearing quartz stringers cut the graywacke at the mouth
of the tunnel. The country rock at the upper showing is
graywacke. The vein is about 3-ft wide and is exposed for 20
ft. It strikes approximately N56°W and has a vertical dip.

The walls are free but show no gouge. The mineralization
appears to be slight in both veins. Quartz, calcite, pyrite,
sphalerite, and chalcopyrite were recognized in the ores."

BUREAU WORK:

Searched for but not located in 1981. Undetermined mineral development
potential.

REFERENCES:
6, 45, 48, 86, 110, 191-192
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NAME (other names): Griset and Benson Prospect COMMODITIES: Au
(Eureka and Spruce)

LOCATION: Quadrangle: Anchorage A-3 1/4 Sec 282 T 11N R 8E
Meridian: Seward

Geographic: This prospect is reported to occur on
the east side of Point Pakenham.

REFERENCE NUMBERS:

%gg Kx Tysdal MAS BLM MS
=20 205 NA 1T NA— NA

HISTORY & PRODUCTION:

1912 - Originally located by Edwin Griset and 0. T. Benson (86).

No reported production.

RESOURCES: ND

OPERATING DATA:

Developments consist of a 30 ft crosscut, open cuts, and stripping.

GEOLOGIC SETTING:

Mineralization is reported to consist of a vertical quartz vein
averaging 3-ft wide and traceable for 300 ft.

BUREAU WORK:

Searched for but not located in 1981. Undetermined mineral development
potential.

REFERENCES :
6, 45, 48, 86, 110, 191-192
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NAME (other names): Charles Cameron Prospect COMMODITIES: Au, Ag

LOCATION: Quadrangle: Anchorage A-3 1/4 Sec 29 T 1IN R 8E
Meridian: Seward
Geographic: Two prospects originally belonging to Charles
Cameron are located on the west side of Point
Pakenham close to shore near sea level.

REFERENCE NUMBERS:

%gg Kx Tysdal MAS BLM MS
=21 197 NA TTU' NA™ WA

HISTORY & PRODUCTION:

1912 - Originally located by Charles Cameron (86).

No reported production.

RESOURCES: ND

OPERATING DATA:

Workings are reported to include 100 ft of stripping and a 25 ft adit (86).

GEOLOGIC SETTING:

Mineralization and geology of these prospects are described by B. L.
Johnson (86) in 1913 as follows:

"About 200 ft from the shore is a vein, which was located in
the spring of 1912. It occupies a small well-defined fissure
striking north and dipping 50°E. The width of the vein varies
from 4 to 20 in., averaging between 10 and 15 in. It has been
stripped about 100 ft. The country rock is slate and thin
banded argillite. The footwall of the vein is free but shows
no gouge. In the 25 ft adit tunnel a thin gouge lies along the
hangingwall. The vein shows secondary banding parallel to the
walls. The quartz is white, and in places is vuggy and
contains coarse quartz crystals, though at other places it is
fine and compact. The mineralization is slight. Free gold is
reported, and calcite, arsenopyrite, chalcopyrite, and pyrite
were recognized in the ore. The ore contains also a cream-
colored carbonate with curved cleavage surfaces.

Near by on the shore another quartz vein is exposed in a 15 ft
vertical bluff. This vein was located June 30, 1912. The
country rock is slate and graywacke. The strike is apparently
N45°W; the dip is 20°N at the foot of the bluff and 60°N at the
top. The width of the vein ranges from 8 to 15 in. The walls
are free but show no gouge."

go.



BUREAU WORK:

Not located. Undetermined mineral development potential.

REFERENCES:
6, 45, 48, 86, 110, 191-192
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NAME (other names): Last Chance Prospect COMMODITIES: Au
LOCATION: Quadrangle: Anchorage A-3 1/4 Sec 29 T 1IN R 8E
Meridian: Seward
Geographic: This occurrence is reported to occur on the
north bank of a small creek about 3/4 mi
north of Point Pakenham at an elevation of 775
ft (86).

REFERENCE NUMBERS:

B wWe om R R
HISTORY & PRODUCTION:
1913 - Originally located by Charles Cameron (86).
No reported production.
RESOURCES:  ND
OPERATING DATA:
No workings reported.
GEOLOGIC SETTING:
Mineralization consists of a N10°E striking 50°W dipping quartz vein 3
to 36-in. wide traceable for 150 ft in a massive metasandstone and
slate. The quartz is white, vuggy in spots, with minor banding and
contains large quartz crystals and a few specks of arsenopyrite. The

ore is reported to pan well and to have assayed 0.63 oz/ton in 1913 (86).

BUREAU WORK:

Searched for but not located in 1981. Undetermined mineral development
potential.

REFERENCES :
6, 45, 48, 86, 110, 191-192
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NAME (other names): Alaska Wonder Ledge Prospect COMMODITIES: Au, Ag, Cu
Simonton and Mills ‘

LOCATION: Quadrangle: Anchorage A-3 SE1/4 Sec 7 TI1INR8E
Meridian: Seward
Geographic: The prospect located by the Bureau occurs at
1700 ft above sea level at the crest of a
divide 3/4 mi east of Barry Arm. The reported
Tocation (86) is at an elevation of 900 to
1000 ft above sea level 1 mi east of Barry Arm.

REFERENCE NUMBERS:

Ma Kx Tysdal
A- 200 NA

HISTORY & PRODUCTION:

1913 - Discovered and located by J. L. Simonton and Fred Mills (86).
No reported production.

RESOURCES: 2,350 tons, <0.1 oz gold/ton, 0.14 oz silver/ton.
OPERATING DATA:

Workings include stripping on the vein and a trail to the prospect.
GEOLOGIC SETTING:

Mineralization consists of a series of three subparallel vertical quartz
veins striking N10°E and traceable for 100 to 200 ft. The westernmost
vein appears to be the most mineralized and has a maximum thickness of
10 ft with numerous bedrock inclusions. Ore minerals include
chalcopyrite, galena, sphalerite, pyrite, and arsenopyrite with local
development of azurite and malachite. The host rock is primarily
metasandstone.

BUREAU WORK:

A prospect was located and sampled in 1981 which is believed to be the
Alaska Wonder Ledge prospect. Data from 3 samples (5825 A-C) are listed
on table A-4. Low mineral development potential.

REFERENCES:
6, 45, 48, 86, 110, 191-192




Alaska Wonder Ledge Prospect

TABLE A-4, - ANALYTICAL RESULTS -

vescriptions

West vein.
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East vein
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NAME (other names): Walters, Brasslin and COMMODITIES: Au, Ag, As
Atkinson Prospect

LOCATION: Quadrangle: Anchorage A-4 SE1/4 Sec 8 TI1INRSE
Meridian: Seward - =
Geographic: This prospect is located on the west side of
the stream draining Mt. Emerson Glacier at an

elevation of 265 ft.

REFERENCE NUMBERS:
Mok W W R B
HISTORY & PRODUCTION:
1911 - Float identified in creek.
1913 - Vein located by A. W. Walters, J. Brasslin, and Robert Atkinson (86).
No reported production.
RESOURCES: ND
OPERATING DATA:

Development work includes a 52 ft crosscut adit at 265 ft above sea
level, a 25 ft adit at 300 ft above sea level, open cuts and stripping.

GEOLOGIC SETTING:
Johnson (86) describes the mineralization as follows:

“The country rock is the usual slate and graywacke. The ore
deposit is a small vein, which is traceable about 170 ft. At
the upper tunnel the vein ranged in width from 2 to 8-in., but
its average width was about 3 in. It strikes N21°E and dips
vertically at the tunnel and shows a thin gouge on both walls.
At one place it is offset 2 feet by a small fault. About 20 ft
south of the mouth of the tunnel the course of the vein swings
round to N4O°E. A few barren-looking quartz stringers occur in
different parts of the lower crosscut tunnel. The vein, which
is crosscut at the face of this tunnel, has a strike of NI11°E
and a vertical dip. The east wall is free, with gouge; the
hanging wall is frozen. Arsenopyrite occurs in considerable
quantity in the ore, some stringers of solid arsenopyrite an
inch thick being seen. The other metallic ore minerals are
galena, gold, and sphalerite. The oxidized outcrop of the ore
body is reported to yield big pans. Assays of the ore are said
to range from $23 to $88 [1.1 to 4.3 oz gold/ton]."

BUREAU WORK:

Searched for but not located in 1981. Undetermined mineral development
potential.

REFERENCES:

6, 45, 48, 86, 110, 191-192
85




NAME (other names): Mt. Curtis Occurrence COMMODITIES: Au, Ag?

LOCATION: Quadrangle: Anchorage A-3 1/4 Sec 31 T 12N R 8E
Meridian: Seward
Geographic: This occurrence is Tocated on the northwest
flank of Mount Curtis at an elevation of
appoximately 2,200 feet.

REFERENCE NUMBERS:

Ma Kx Tysdal MAS BLM MS
I:gs 198 EF NA WA~ NA

HISTORY & PRODUCTION:
No production.
RESOURCES: ND
OPERATING DATA:

No workings reported.
GEOLOGIC SETTING:

One 3-ft wide resistant quartz vein striking N55°W and dipping 70°SW was
traceable for at least 400 ft along strike. A second 1 to 2-ft wide
resistant quartz vein striking NW and dipping 65°SW had well developed
striations along both walls which indicated left lateral movement along
the vein with a rake of 25-30° to the NW. The host rocks are mostly
massive metasandstone with slate increasing to the north. Several
faults and associated drag folds are exposed in the area. Associated
sulfide minerals were restricted to minor pyrite and arsenopyrite.

BUREAU WORK:

The Bureau located several large white quartz veins on the northwest and
southwest flanks of Mt. Curtis. They are spacially related to a well
defined northeast striking fault zone traceable along Harriman Fiord and
across the peninsula of land separating Barry Arm from College Fiord.
Some of these veins were examined but none were found to contain
significant mineralization. Data from 3 samples (5722 A-C) are listed
in table A-5. Low mineral mineral development potential.

REFERENCES:
6, 191

36,




TABLE A-5. - ANALYTICAL RESULTS - Mt. Curtis Occurrence

|Descriptions
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NAME (other names): Paymaster Lode Prospect, COMMODITIES: Au, Ag, As
Golden Seal

LOCATION: Quadrangle: Anchorage A-3 1/4 Sec 30? T 12N R 8E
Meridian: Seward
Geographic: The location is reported as being above timber
Tine on a mountain 1 1/2 mi east of Barry
Arm (86).

REFERENCE NUMBERS:

Ma Kx Tysdal MAS BLM MS

K?ge 199 NA T06 N~ NA
HISTORY & PRODUCTION:
1912 - Discovered and located by Peter Black (86).
No reported production.
RESOURCES: ND
OPERATING DATA: None.
GEOLOGIC SETTING:
Mineralization is reported to consist of a quartz vein 1 1/2- to 3-ft
wide, striking north, and traceable for 200 to 300 ft along strike.
Pans and assays of gold ranging from 0.87 to 4.2 oz gold/ton were
reported prior to 1913 (86).
BUREAU WORK:

Sea